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 Caves are home to a variety of rare and unique vertebrates and invertebrates.   
Ft. Leonard Wood (Pulaski County, Missouri) contains more than 60 caves and other 
karst1 features (sinkholes, springs, etc.).  Because light is absent from caves (beyond 
the twilight zone), most Missouri caves communities are decomposer communities that 
depend on energy entering the cave in the form of organic materials (both plant and 
animal) that fall into caves, are washed into caves, or are brought into caves by 
organisms that utilize both cave and epigean (above-ground) habitats.   In addition to 
harboring two federally endangered bat species (Indiana Bat and the Gray Bat), the 
caves at Ft. Leonard Wood contain little-studied communities of invertebrates.  Bat 
colonies (hibernacula and maternity colonies) and other trogloxenes2, such as cave 
crickets, woodrats and raccoons, bring organic materials into the caves that serve as 
part of the energy source for a unique community of cave invertebrates and smaller 
vertebrates (such as salamanders).  Many cave-limited (troglobitic3) invertebrates are 
specialists in less food-rich environments, such as cave streams where energy may be 
derived from scattered leaf litter and twigs that wash or fall into the caves.  Their low 
metabolic rates, and other adaptations to the extreme cave environment make the 
troglobites well suited to surviving in microhabitats with very little energy influx.  These 
organisms are often among the rarest and most unique of the cavernicoles inhabiting 
Missouri caves.   Even careful cave visitation can disrupt or destroy the habitats of 
cavernicoles.  For example, substrate compaction (from visitation) reduces or elminiates 
intersticies in the soil that are home to various microfauna (Gillieson 1996, Tercafs 
2001). 
 
 Little research has been done on the cave fauna of Ft. Leonard Wood, and 
reports documenting the occurrence of invertebrates are especially uncommon 
(Gardner 1986, Oesch and Oesch 1986, Sternberg et al. 1996, Walaszek and Taylor 
1999).  What may have been the largest dataset on Fort Leonard Wood cave fauna, an 
invertebrate database referred to by Oesch and Oesch (1986), is apparently lost (J. 
Proffitt, pers. comm., May 2003).  The cave fauna of Missouri is presently being studied 
by various researchers (Elliott, Ashley, Slay, Adams), but published scientific literature 
specific to Missouri is sparse (e.g., Sutton 1997, Lewis 1974, Nicholas 1960, Peck and 
Lewis 1978, Gardner 1986, Craig 1977, Burr et al., 2001).  A broader overview of the 
fauna and flora of Fort Leonard Wood is provided by Sternburg et al. (1996). 
 
 Cave management cannot be restricted to only entrance management (e.g., cave 
gating), but needs to include the hydrological drainage basin of the cave (effecting 
terrestrial and aquatic organisms and speleothem integrity) and the vegetation and 
                                                 
1 Karst = A terrane, generally underlain by limestone or dolomite, in which the topography is chiefly 
formed by the dissolving of rock, and which may be characterized by sinkholes, sinking streams, closed 
depressions, subterranean drainage, and caves (USEPA 1999). 
2 Trogloxene – a species that does not normally feed in caves but which may enter them (Humphreys 
2000). 
3 Troglobite – a species which does not exist outside of caves, the upper hypogean zone, or superficial 
underground compartments (after Humphreys 2000). 
  
other community components around the cave (effecting especially trogloxenes) 
(Tercafs 2001). 
 
 Fort Leonard Wood is in the Upper Ozark section of the Ozark Natural Division 
(Nelson 1987).  Geologically, this Section is part of the Salem Plateau.  Most of the area 
is highly dissected and was originally forested, although large, broad, gentle plains also 
occur, some of which had prairie and savanna vegetation. Prairie made up only about 2 
percent of the Section.  Bottomland deciduous forest is common due to the number and 
size of the streams. Limestone and sandstone glades, bluffs, caves, springs, calcareous 
wet meadows, losing streams, and streams with entrenched meanders are common 
features of the Upper Ozark Section (Thom and Wilson 1980). 
 
 This study demonstrates and tests a protocol for monitoring the biota at Ft. 
Leonard Wood caves so that potential changes to the natural community caused by 
human activities or other disturbances can be recognized and acted upon by natural 
resource specialists. 
 
Objective 
 
 The objective of this project is to develop and field-test a protocol for base-line 
inventorying and subsequent periodic monitoring of the nature and condition of natural 
resources located in caves at Fort Leonard Wood, Missouri. 
 
Methods 
 
 Using the field forms in Appendix 1, each of thirteen caves (Chucks Virgin Cave, 
C-Ration Cave, David’s Cave, Davis Cave #1, Deadman Cave, Henshaw Cave, Kerr 
Cave, Kilman Cave, King Cave, Lohraff Cave, Martin Cave, Miller Cave and Proffitt 
Cave) was visited at least twice to conduct a qualitative census of the fauna. 
 
 During the first site visit, pitfall traps were installed (Figure 1), and these were 
recovered during a second visit, 2 to 6 days later.  Pitfall traps consisted of 30 ml, 
straight-sided, wide-mouth nalgene jars, each filled about 1/6th full with propylene glycol, 
with slightly rancid limburger cheese spread smeared around the inner lip.  For each 
trap, a whole was dug in the substrate deep enough to allow placement with the lip of 
the jar just at or below the floor level.  Considerable care was taken to ensure that the 
substrate into which the trap was placed, usually clay, covered the lip of the jar, so that 
the top of the nalgene jar did not serve as a millimeter high “wall” blocking smaller 
fauna, such as orobatid mites, from entering the trap.  In most cases, traps were 
covered with a large stone to minimize disturbance from mammals.  An attempt was 
made to place pitfall traps near potentially productive habitats – scat piles, near 
breakdown, or at least near the side of the cave passage.  Several traps which were not 
covered were visited by mice, which apparently ate the bait.  Pitfall placement visits 
were carried out over the course of two, multi-day visits to Fort Leonard Wood (21-30 
March 2003; 16-20 April 2003). 
  
 
 Vacuum samples were taken using a battery powered “dust buster” type 
handheld vacuum cleaner.  The inside of the vacuum cleaner was modified to receive a 
square of black chiffon, held in place with a rubber band.  After vacuuming (Figure 2) a 
specified area (typically 1 m2), the duration of the vacuuming (in minutes and seconds) 
was recorded, and the chiffon was removed and placed in alcohol for later examination 
in the laboratory. 
 
 Copepod traps(Figure 3) were constructed from 35mm film canisters.  Three 
holes were drilled in the lid of each canister, and the tip of a disposable plastic 
eyedropper was glued into the hole, the rest of the eyedropper being cut off and 
disposed.  Each eyedropper tip, then, formed a small funnel pointing into the film 
canister.  A very small piece of raw shrimp, which had previously been thawed and 
allowed to be come rancid for 1-4 days, was placed in each trap.  Too large of a piece 
of shrimp results in excessive microbial decomposition and resultant anoxia within the 
traps, making them ineffective.  Traps were filled with cave stream or drip pool water, 
and anchored on the substrate with the weight of a rock. 
 
 Larger shrimp traps (intended for amphipods, isopods and crayfish), were 
constructed from 500 ml wide mouth nalgene jars.  Within each jar, a film canister with 
several holes punched in it (using a paper punch) was secured.  The film canister was 
lined with stainless steal screening (to keep crustaceans out of the bait container).  
Aged raw shrimp, as described above, was placed in the film canisters as bait, and the 
traps were then secured in the bottom of cave streams using rocks (Figure 4) to hold 
them in place. 
 
 Leaflitter samles were collected into ziplock bags and transported back to the 
motel room where the fauna was extracted the following day using a Berlese funnel 
setup (Figure 5). 
 
 Hand collections were made by closely examining suitable habitat and, often with 
the aid of forceps or an aspirator, collecting small invertebrates. 
 
 Various environmental parameter (Tables 1, 2; Appendix 4), were occasionally 
measured, including light (lux) (Figure 6), dissolved oxygen, pH, temperature (Figure 7), 
and relative humidity (Figure 8). 
 
  A total of 53 site visits during three multi-day field trips (March, April, and June 
2003) were utilized to conduct the faunal and floral inventory (Appendix 3).  Among 
these are visits to five additional sites not included in the tasking for the project (e.g., 
Small Cave near Lohraff Cave, Paleospring Cave, Defile Spring, Sandstone Spring / 
Kneebuster Cave, Stone Mill Spring).  Of these five, faunal data are not yet available for 
Stone Mill Spring, so all subsequent faunal analyses are based on a total of seventeen 
sites. The third field visit (25-28 June 2003) was used to characterize the vegetation 
  
within ~25 meters of the entrance to each of the thirteen caves and two of the five 
additional sites listed above (Paleospring Cave, Sandstone Spring / Kneebuster Cave). 
        
 During faunal inventory, special attention was given to threatened and 
endangered species – in particular, federally endangered bats (Indiana Bat and Gray 
Bat) were counted and their specific location was noted in each cave in which they were 
encountered4. 
 
 Qualitative census of vertebrate taxa focused on sites within caves where they 
were most likely to be found (domes and crevices for bats; in streams, under stones and 
logs, and in leaf litter for salamanders and frogs).  For all caves, at least some form of 
qualitative censusing was used to find invertebrates (e.g., likely habitats such as guano 
deposits, underside of stones, and rotting wood in streams were examined).  Locations 
of areas examined have been noted on maps by S. Ahler, and thus are referenced from 
record numbers for individual collections. 
 
 At six caves, an alternate method also was used to census invertebrate 
populations.  This method utilized a plastic quadrat (0.1 m2, [0.316 x 0.316 m]) placed in 
each of four positions: on the floor, each wall, and the ceiling (assuming passage height 
wasn't so great as to preclude identification of invertebrate taxa on the ceiling). This 
quadrat was used to census fauna along a marked survey route at two meter intervals.  
Up to twenty sampling points were established, less for smaller caves or where passage 
was too difficult to allow use of this method.  Beyond 20 quadrat stations (in longer 
caves), the cave fauna was inventoried using the qualitative methods described above.  
Each time the quadrat was placed on the substrate, the proportions of substrate types 
(clay, soil, leaf litter, bedrock, etc) were recorded, distance from entrance was noted, 
and all invertebrate taxa within the quadrat were counted and field-identified to the most 
specific taxon feasible.  If other taxa were noted outside of the quadrats, they also were 
recorded. 
 
 Quantification of speleothem breakage, graffiti, trash, looting, etc. was largely left 
to the cultural specialist of the Illinois State Museum Society. 
 
 Most organisms were identified live in the field as far as is feasible, to family for 
some insects, and at least to order for most arthropods, and to species level for many 
vertebrates.  Identification of other phyla was generally at least to the class level.  Time 
restrictions precluded further identifications.  Numbers of taxa per site or per sample 
method should be considered quite provisional because of the limitations of 
identifications.  In some cases, partially identified material may turn out to be the same 
as material identified to species.  For example, nearly all of the “Ceuthophilus sp.” are 
                                                 
4 Known maternity colonies and hibernacula were avoided to prevent unnecessary disturbance of already 
well-studied colonies of these two bat species – only previously unknown colonies or isolated groups of 
individuals were counted. 
  
likely to be Ceuthophilus gracilipes, but some specimens could be Ceuthophilus 
williamsoni or another cave cricket; a few of the unidentified mycetophilid flies could be 
the adults of the webworm Macrocera nobilis.  On the other hand, partially identified 
material may comprise several species.  For example, the rove beetles (Staphylinidae) 
likely represent several species, some of which are cavernicoles.  Finally, some of the 
unidentified material represents a single species. 
 
 Throughout this report, we provide some tentative classification of the organisms 
found in the caves.  There are several methods of classifying cavernicoles by their 
usage of caves, we follow fairly standard usage herein: 
 
AC, accidentals – species which fall, wander, or wash into caves that cannot survive 
long in that environment.  These organisms typically either exit the caves or 
die,thus becoming food for more cave-adapted organisms. 
TP, troglophiles – species which can live in a cave, but can also live in other habitats, 
such as moist cool bluffs. 
TX, trogloxenes – species which utilize caves for part of their life cycles, but must exit 
the cave at some point.  Bats and cave crickets are typical examples.  
Trogloxenes are sometimes divided into obligate trogloxenes (e.g., gray bats) 
and facultative trogloxenes (e.g., raccoons). 
TB, troglobites – species which live only in caves and cannot survive outside of them. 
SX, stygoxenes – aquatic trogloxenes 
SP, stygophiles – aquatic troglophiles 
SB, stygobites – aquatic troglobites 
ED, edaphobites – soil inhabitants (e.g., earthworms) 
PH, phreatobites – species which live only in groundwater 
 
 When feasible, field-identified animals were photographed with a digital camera.  
Some invertebrate taxa were collected as vouchers or to facilitate further identification 
during the present study or in the future.  All biological specimens collected as a part of 
this project are the property of the U.S. Government and shall bear labels reading 
"Property of the U.S. Government Ft. Leonard Wood".  These specimens will be 
deposited in the Missouri Biospeleological Reference Collection at the Enns 
Entomology Museum, University of Missouri, Columbia, and in the Illinois Natural 
History Survey collections.  Digital images of collected taxa are included as a part of this 
report.  These photos (all taken by SJT at Fort Leonard Wood during this study) are 
provided to facilitate tentative field identification by resource managers, but 
identifications based on these photos should be considered at best provisional, as many 
other taxa could occur in the caves which have not been photographed.  For taxa which 
have been collected, vouchers of common taxa and taxa that are otherwise significant 
will be provided to the natural resources POC at Ft. Leonard Wood, to facilitate 
identification during future monitoring trips.  
 
  
 Vegetation at each cave was survey approximately 25 meters from the cave 
mouth.  All species present were recorded within the 25 meters.  Due to time constraints 
some rare species may have been missed, however an attempt was made to get the 
majority of the species.  Because we visited sites during only one time period, some 
species were not in a condition for exact identification, for example fall and early spring 
flowering plants.  About 30 species are still in the process of being identified, and an 
updated floral list, will be sent to the Fort Leonard Wood Natural Resources Office when 
these identifications are complete.  Classification of communities follows the Terrestrial 
Natural Communities of Missouri (Nelson 1987).  The majority of the taxonomy follows 
(Steyermark) 1963 and (Yatskievych) 1999.  Some of the taxonomy follows 
(Mohlenbrock) 1986 were applicable. 
 
Flora and Fauna Recorded at Each Cave 
 
 In this section, we list the flora and fauna found at each cave and briefly discuss 
the plant communities around each cave entrance.  More detailed discussions of 
individual animal taxa are discussed in a later section of this report. 
 
Chuck’s Virgin Cave 
 
Flora: 
 
Community Type(s): Dry chert forest 
 Dry-mesic limestone/dolomite forest 
 
Slope Aspect: South 
 
General Description of Site: The small entrance to this cave is at the base of a gentle 
slope. The floral list does not match the true definition of a dry chert forest as described in 
Nelson (1987). The low position of this forest on the slope may create conditions not 
favorable for more xeric species.  Fire suppression may also play a roll in the absence of 
certain characteristic species of dry chert forests.  There appears to have been past fires 
further up the slope away from the cave. 
 
Dry Forest above cave (Dry chert forest): 
 
Trees 
 Quercus alba white oak  
 Quercus stellata post oak  
Shrubs 
 Sassafras albidum sassafras  
 Vaccinium pallidum low-bush blueberry 
Herbs 
 Agrimonia rostellata woodland agrimony 
  
 Antennaria plantaginifolia everlasting  
 Aster patens aster  
 Aster sp. aster 
 Botrychium Virginianum rattlesnake fern 
 Carex spp. sedges 
 Cunila origanoides dittany 
 Danthonia spicata curly grass  
 Desmodium glutinosum beggar's lice 
 Desmodium paniculatum panicled tick trefoil 
 Desmodium rotundifolium round-leaved tick trefoil 
 Erigeron annuus annual fleabane 
 Euphorbia corollata flowering spurge  
 Galium pilosum hairy bedstraw 
 Helianthus divaricatus woodland sunflower  
 Hieracium gronovii hairy hawkweed 
 Monarda bradburiana bee balm  
 Panicum acuminatum panic grass 
 Panicum sp. panic grass 
 Rudbeckia missouriensis Missouri coneflower  
 Solidago ulmifolia elm-leaved goldenrod 
 Tradescantia ohiensis Ohio spiderwort  
 
Forest below the cave (Dry-mesic limestone/dolomite forest): 
 
Trees 
 Juglans nigra black walnut  
 Quercus alba white oak  
 Ulmus americana American elm  
Shrubs 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
 Lindera benzoin spice bush 
 Parthenocissus quinquefolia Virginia creeper  
Vines 
 Parthenocissus quinquefolia Virginia creeper  
Herbs 
 Agrimonia rostellata woodland agrimony 
 Asplenium platyneuron ebony spleenwort 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Chasmanthium latifolium sea oats 
 Desmodium cuspidatum longleaf tickclover  
 Desmodium glutinosum beggar's lice 
 Dioscorea villosa wild yam 
 Eupatorium rugosum white snakeroot 
 Festuca subverticillata nodding fescue 
 Galium concinnum bedstraw 
 Panicum clandestinum broad-leaved panic grass 
  
 Podophyllum peltatum may apple 
 Polystichum acrostichoides Christmas fern 
 Silene stellata starry campion  
 Sphenopholis obtusata prairie wedge grass 
 Viola sp. violet 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN (mites) 
Order Araneae 
Undetermined UN 
Family Dictynidae 
Cicurina sp. TP? 
Order Opiliones 
Undetermined TX? 
Class Diplopoda 
Order Polydesmida 
Undetermined AC? 
Class Insecta 
Order Collembola 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Heteroptera 
Undetermined AC 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Carabidae 
Undetermined AC 
Platynus sp.? AC 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Culicidae TX/AC? 
Family Heleomyzidae TX 
Family Mycetophilidae 
Macrocera nobilis TP 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Family Sphaeroceridae TP? 
Order Hymenoptera 
Family Sphecidae AC 
Phylum Chordata 
Class Amphibia 
Order Salientia 
Family Ranidae 
Rana palustris TX 
Class Aves 
Order Passiformes 
Family Tyrannidae 
Sayornis phoebe TX 
Class Mammalia 
Order Carnivora 
Family Procyonidae 
Procyon lotor TX 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
Order Rodentia 
Family Muridae 
Neotoma floridana TX 
Phylum Mollusca 
Class Gastropoda 
Undetermined UN 
 
C-Ration Cave 
 
Flora: 
 
Community Type(s):  Mesic limestone /dolomite forest 
 Dry limestone/dolomite forest 
 Dolomite glade 
  
 
Slope Aspect: Northwest 
 
General Description of Site: This small, multi-entrance cave has a rich talus slope 
below the opening. Veratrum woodii (false hellebore) is abundant around the cave 
opening and below in the talus slope (Figure 9).  Although not uncommon in Missouri, 
false hellebore is a new species for Fort Leonard Wood.  There is a small glade just 
above the cave but this has been encroached by woody vegetation and is extremely 
small. 
 
Mesic dolomite forest below cave: 
  
Trees 
 Acer saccharum sugar maple 
 Quercus muhlenbergii  chestnut oak    
Shrubs 
 Cornus florida flowering dogwood 
 Hydrangea arborescens wild hydrangea 
 Ostrya virginiana hop hornbeam  
 Symphoricarpos orbiculatus buckbrush  
Herbs 
 Adiantum pedatum maidenhair fern 
 Acalypha gracilens slender three-seeded mercury  
 Asplenium rhizophyllum walking fern 
 Botrychium virginianum rattlesnake fern 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Cystopteris bulbifera fragile fern 
 Desmodium cuspidatum longleaf tickclover  
 Galium concinnum shining bedstraw 
 Hepatica nobilis var. obtusa Round-lobed hepatica 
 Heuchera richardsonii prairie alumroot  
 Pellaea glabella purple cliffbrake 
 Prenanthes altissima var. cinnamomea  white lettuce  
 Veratrum woodii false hellebore 
 
Dry-mesic dolomite forest/glade above cave: 
 
Trees 
 Juniperus virginiana eastern red cedar 
 Ostrya virginiana hop hornbeam 
 Quercus alba white oak  
Shrubs 
 Vaccineum arboreum farkleberry 
 Rhus aromatica aromatic sumac 
Herbs 
 Amorpha canescens lead plant  
 Anemone virginiana tall anemone  
  
 Antennaria plantaginifolia everlasting  
 Galium circaezans wild licorice 
 Helianthus divaricatus woodland sunflower  
 Hieracium sp. hawkweed 
 Lithospermum canescens hoary puccoon  
 Melica nitens three-flowered melic grass 
 Pellaea atropurpurea purple cliffbrake 
 Penstemon pallidus  pale beard-tongue  
 Rudbeckia missouriensis Missouri coneflower  
 Sorghastrum nutans Indian grass  
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN 
Order Ixodida 
Family Ixodidae UN 
Order Araneae 
Undetermined UN 
Family Tetragnathidae AC   
Class Insecta 
Order Collembola 
Family Entomobryidae UN 
Order Homoptera 
Family Cicadellidae AC 
Order Psocoptera 
Undetermined AC/TP? 
Order Coleoptera 
Family Chrysomelidae AC 
Family Scarabidae AC 
Order Diptera 
Unidetermined UN 
Family Chironomidae AC, 
Order Hymenoptera  
Family Sphecidae AC 
Phylum Mollusca 
Class Gastropoda 
Undetermined UN 
 
David’s Cave 
 
Flora: 
 
Community Type(s):  Dry chert forest/savanna 
 Dry limestone/dolomite cliff 
 
Slope Aspect: Southwest 
 
General Description of Site: The small entrance to this cave is relatively barren with a 
few plants. The loose soil made it difficult to observe plants at the extreme edge of the 
cliff. Fire appears to have burned the upper slope in the last couple of years.  Signs 
indicate that the fire was extremely hot and had a heavy fuel load.  This has open up the 
under story and several prairie/savanna species are scattered throughout the ground 
layer. 
 
Trees 
 Carya texana var. texana black hickory  
 Juniperus virginiana eastern red cedar 
  
 Quercus coccinea scarlet oak 
 Quercus muhlenbergii  chestnut oak    
Shrubs 
 Cercis canadensis eastern redbud 
 Rhus aromatica aromatic sumac 
Herbs 
 Aquilegia canadensis columbine 
 Arabis lyrata sand cress  
 Artemisia ludoviciana var. mexicana white sage 
 Aster linariifolius  stiff-leaved aster  
 Aster patens aster 
 Carex eburnea sedge 
 Danthonia spicata curly grass  
 Desmodium rotundifolium round-leaved tick trefoil 
 Elymus canadensis Canada wild rye 
 Galium circaezans wild licorice 
 Hedyotis nigricans narrow-leaved bluets  
 Heuchera richardsonii alumroot 
 Lespedeza sp. bush clover  
 Liatris squarrosa blazing star  
 Lithospermum canescens hoary puccoon 
 Melica nitens three-flowered melic grass 
 Monarda bradburiana bee balm 
 Panicum sp. panic grass 
 Parthenium integrifolium feverfew  
 Pellaea atropurpurea purple cliffbrake 
 Rudbeckia missouriensis Missouri coneflower  
 Solidago nemoralis dyersweed goldenrod  
 Tripscum dactyloides gama grass 
 Vitis aestivalis summer grape 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN (mite) 
Order Oribatoida 
Undetermined UN 
Order Araneae 
Family Araneidae 
Meta sp. TP 
Family Pisauridae AC/TP? 
Dolomedes sp. AC/TP? 
Class Symphyla 
Undetermined UN 
Class Chilopoda 
Order Lithobiomorpha 
Family Lithobiidae AC/TP? 
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Undetermined UN 
Family Onychiuridae UN 
Family Arrhopalitidae TB 
Order Coleoptera 
Undetermined UN 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
  
Myotis grisecens TX 
Myotis septentrionalis TX 
Pipistrellus subflavus TX 
 
Davis Cave #1 
 
Flora: 
 
Community Type(s): Dry-mesic limestone/dolomite forest 
 Dry limestone/dolomite cliff 
 
Slope Aspect: Southeast 
 
General Description of Site: The entrance to this cave is large, with an extensive rock 
face.  The area around the cave is shaded and is dominated by mesiophytic species.  
The vegetation is similar above and below the cave entrance. 
 
Trees 
 Acer negundo box elder  
 Carya cordiformis bitternut hickory 
 Celtis occidentalis hackberry  
 Quercus muhlenbergii  chestnut oak  
 Quercus rubra northern red oak 
 Ulmus americana American elm  
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
 Lindera benzoin spice bush 
 Ribes missouriense Missouri gooseberry 
 Sassafras albidum sassafras  
 Staphylea trifolia bladdernut 
 Symphoricarpos orbiculatus buckbrush  
Vines 
 Campsis radicans trumpet creeper 
 Parthenocissus quinquefolia Virginia creeper  
 Smilax hispida bristly greenbrier  
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Amphicarpa bracteata hog peanut 
 Asarum canadense wild ginger 
 Belphilia ciliata Ohio wood mint 
 Botrychium virginianum rattlesnake fern 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Carex spp. sedges 
 Cystopteris bulbifera fragile fern 
 Desmodium glutinosum beggar's lice 
 Dodecatheon meadia shooting star  
 Eupatorium purpereum Joe-pye weed  
  
 Galium concinnum bedstraw 
 Heuchera richardsonii prairie alumroot  
 Hybanthus concolor green violet 
 Menispermum canadense moonseed 
 Pilea pumila Canada clearweed 
 Sanguinaria canadensis bloodroot 
 Sanicula canadensis snake root 
 Silene stellata starry campion  
 Smilacina racemosa false solomon seal 
 Solidago hispida hispid goldenrod 
 Solidago ulmifolia elm-leaved goldenrod 
 Trillium recurvatum red trillium 
 Uvularia grandiflora bellwort 
 Verbesina alternifolia wing stem 
 Viola pubescens downy yellow violet 
 Viola triloba three-lobed violet 
 
Cave Fauna: 
 
Phylum Annelida   
Class Oligochaeta 
Undetermined ED 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN  
Order Actinedida 
Family Trombidiidae AC 
Family Rhagidiidae TP/TB? 
Order Oribatoida 
Undetermined UN 
Order Araneae 
Family Dictynidae 
Cicurina sp. TP? 
Class Diplopoda 
Order Chordeumatida 
Family Tingupidae 
 Class Insecta 
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Family Onychiuridae UN 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Family Sphaeroceridae TP? 
Order Lepidoptera    
Family Noctuidae 
Scoliopterix libatrix TX 
Phylum Chordata 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
 
 
 
Deadman Cave 
 
Flora: 
 
Community Type(s): Dry-mesic limestone/ dolomite forest 
 Dry limestone/dolomite cliff 
  
 Dolomite glade (small) 
 
Slope Aspect: Southwest 
 
General Description of Site: Deadman’s Cave is on a southwest slope.  There are 
many small prairie openings near the cave due to the southern exposure and open talus 
that allows for light penetration.  The dolomite glade above the prairie is closed in from 
fire suppression. 
 
Dry-mesic forest/Dry limestone/dolomite cliff below cliff: 
 
Trees 
 Juglans nigra black walnut  
 Juniperus virginiana eastern red cedar 
 Quercus muhlenbergii  chestnut oak  
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Cercis canadensis eastern redbud 
 Corylus americana hazelnut  
 Hydrangea arborescens wild hydrangea 
 Rhus aromatica aromatic sumac 
 Staphylea trifolia bladdernut 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Agrimonia rostellata woodland agrimony 
 Aquilegia canadensis columbine 
 Asarum canadense wild ginger 
 Asplenium rhizophyllum walking fern 
 Blephilia ciliata Ohio horsemint 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Carex spp. sedges 
 Chasmanthium latifolium sea oats 
 Circaea quadrisulcata var. canadensis enchanter's nightshade 
 Desmodium glutinosum beggar's lice 
 Elymus canadensis Canada wild rye 
 Equisetum laevigatum smooth scouring rush  
 Galium concinnum bedstraw 
 Heuchera richardsonii prairie alumroot  
 Sanicula canadensis Canadian black snakeroot 
 Smilax hispida bristly greenbrier 
 Solidago hispida hispid goldenrod 
 Solidago ulmifolia elm-leaved goldenrod 
 Uvularia grandiflora bellwort 
 
Cliff/ Dolomite glade above cave: 
  
 
Trees 
 Celtus tenuifolia dwarf hackberry 
 Juniperus virginiana eastern red cedar 
 Quercus alba white oak  
 Quercus muhlenbergii  chestnut oak  
 Quercus stellata post oak  
Shrub 
 Cornus florida flowering dogwood 
 Rhamnus caroliniana Carolina buckthorn  
 Rhus glabra smooth sumac 
 Symphoricarpos orbiculatus buckbrush  
 Rosa sp. rose 
Vines 
 Campsis radicans trumpet creeper 
 Toxicodendron radicans poison ivy  
Herbs 
 Amorpha canescens lead plant  
 Asclepias verticillata whorled milkweed  
 Asclepias viridiflora green milkweed  
 Asplenium platyneuron ebony spleenwort 
 Belphilia ciliata Ohio wood mint 
 Brachyelytrum erectum long-awned wood grass 
 Coreopsis palmata prairie coreopsis  
 Dalea purpurea purple prairie clover  
 Desmodium glutinosum beggar's lice 
 Dioscorea villosa wild yam 
 Eupatorium altissimum tall boneset  
 Helianthus divaricatus woodland sunflower  
 Hypericum perforatum St. Johns-wort 
 Lithospermum canescens hoary puccoon  
 Monarda bradburiana bee balm  
 Pellaea atropurpurea purple cliffbrake 
 Phlox pilosa downy phlox  
 Silphium terebinthinaceum prairie dock 
 Smilax herbacea var. lasioneura Carrion-flower 
 Solidago nemoralis dyersweed goldenrod  
 Sorghastrum nutans Indian grass  
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Order Amphipoda 
Family Crangonyctidae 
Stygobromus sp. PH/SB? 
Class Arachnida 
Undetermined UN (mites) 
Order Araneae 
Undetermined UN 
Class Insecta 
Order Collembola 
Undetermined UN 
Family Hypogastruridae UN 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Heteroptera 
Undetermined AC 
Order Homoptera 
Undetermined UN 
  
Family Cicadellidae AC 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Culicidae TX/AC? 
Family Heleomyzidae TX 
Family Mycetophilidae 
Macrocera nobilis TP 
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sphaeroceridae TP? 
Family Tipulidae AC 
Phylum Chordata 
Class Aves 
Order Passiformes 
Family Tyrannidae 
Sayornis phoebe TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
Phylum Mollusca 
Class Gastropoda 
Undetermined UN 
Order Stylommatophora 
Family Polygyridae 
Inflectarius inflectus AC/TP? 
 
Defile Spring 
 
Flora: 
 
Not inventoried. 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Order Amphipoda 
Family Crangonyctidae 
Crangonyx sp. SP? 
Class Insecta 
Order Heteroptera 
Family Veliidae AC      
Order Homoptera 
Undetermined UN 
Family Cicadellidae AC 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus prob. williamsoni TX 
Ceuthophilus sp. TX 
Order Psocoptera 
Order Diptera 
Family Tabanidae AC 
Order Trichoptera 
Undetermined AC 
Phylum Mollusca 
Class Gastropoda 
Order Basommatophora 
Family Physidae 
Physa sp. AC/SP 
 
Henshaw Cave 
 
Flora: 
 
Community Type(s):  Dry-mesic to mesic limestone/dolomite forest 
 Dry limestone/dolomite cliff 
 
Slope Aspect: East 
 
  
General Description of Site: This cave has a fairly large entrance. The vegetation below 
the cave is mesic with large trees and dense shrub layer right to the edge of the river.  
The slope above the cave is drier but the species composition is basically the same. 
 
Trees 
 Acer saccharum sugar maple 
 Celtis occidentalis hackberry  
 Juglans nigra black walnut  
 Ostrya virginiana hop hornbeam 
 Quercus muhlenbergii  chestnut oak  
 Quercus rubra northern red oak 
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Cornus florida flowering dogwood 
 Fraxinus quadrangulata blue ash 
 Hydrangea arborescens wild hydrangea 
 Hypericum prolificum shrubby St John's wort 
 Lindera benzoin spice bush 
 Rhamnus caroliniana Carolina buckthorn 
 Staphylea trifolia bladdernut 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
 Vitus sp. grape 
Herbs 
 Acalypha gracilens slender three-seeded mercury 
 Adiantum pedatum maidenhair fern 
 Amphicarpa bracteata hog peanut 
 Aquilegia canadensis columbine 
 Arabis sp. rock cress 
 Arisaema triphyllum Jack-in-the-pulpit 
 Asarum canadense wild ginger 
 Aster sp. aster 
 Belphilia ciliata Ohio wood mint 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Campsis radicans trumpet creeper 
 Cystopteris bulbifera fragile fern 
 Desmodium glutinosum beggar's lice 
 Elymus hystrix bottlebrush grass  
 Elymus virginicus wild rye 
 Galium aparine annual bedstraw  
 Galium concinnum bedstraw 
 Hydrophyllum virginianum Virginia waterleaf 
 Panicum clandestinum broad-leaved panic grass 
 Phlox divaricata blue phlox 
 Podophyllum peltatum may apple 
 Polemonium reptans Jacob's-ladder 
 Prenanthes altissima var. cinnamomea white lettuce 
  
 Rudbeckia laciniata cutleaf coneflower 
 Sanicula canadensis snake root 
 Smilacina racemosa false solomon seal 
 Solidago hispida hispid goldenrod 
 Sphenopholis obtusata prairie wedge grass 
 Uvularia grandiflora bellwort 
 Verbesina alternifolia wing stem 
 Viola sororia common violet 
 Zizia aurea golden alexanders  
 
Cave Fauna: 
 
Phylum Platyhelminthes 
Class Turbellaria 
Order Tricladida 
Undetermined UN 
Phylum Arthropoda 
Class Crustacea 
Superorder Copepoda 
Undetermined UN 
Order Isopoda 
Family Asellidae 
Caecidotea sp. SB  
Lirceus sp. AC/TP? 
Order Amphipoda 
Family Crangonyctidae 
Crangonyx sp. SP? 
Class Arachnida 
Undetermined UN (mites) 
Order Araneae 
Undetermined UN 
Class Diplopoda 
Order Polydesmida 
Undetermined AC? 
Class Insecta 
Order Collembola 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Undetermined UN 
Family Carabidae 
Undetermined AC 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Chironomidae AC 
Family Heleomyzidae TX 
Family Mycetophilidae 
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
 Eurycea lucifuga TP 
 Plethodon glutinosis TP 
Plethodon serratus AC 
Class Aves 
Order Passiformes 
Family Tyrannidae 
Sayornis phoebe TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
Phylum Mollusca 
Class Gastropoda 
Order Stylommatophora 
Family Polygyridae 
Inflectarius inflectus AC/TP? 
 
Kerr Cave 
 
Flora: 
  
 
Community Type(s): Mesic limestone /dolomite forest 
 Dry cliff 
 Dolomite glade 
 
Slope Aspect: Northeast 
 
General Description of Site: The entrance to this cave is a large opening in a cliff face.  
Some of the species were out of reach, and some identifications, therefore, were done 
using binoculars.  The mesic dolomite /limestone forest is extensive below the cave with 
a large amount of talus.  Above the slope is a small dolomite glade that is being 
encroached by woody vegetation.  The reintroduction of fire would help maintain this 
plant community. 
 
Mesic limestone/dolomite forest and Dry limestone/dolomite cliff communities: 
 
Trees 
 Acer saccharum sugar maple 
 Quercus macrocarpa burr oak 
 Quercus muhlenbergii  chestnut oak  
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
Vines 
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Anemone virginiana tall anemone  
 Aquilegia canadensis columbine 
 Arisaema triphyllum Jack-in-the-pulpit 
 Aruncus dioicus goat's-beard 
 Brachyelytrum erectum long-awned wood grass 
 Bromus pubescens Canada brome grass 
 Carex albursina sedge 
 Chenopodium gigantospermum maple-leaved goosefoot 
 Cystopteris bulbifera fragile fern 
 Desmodium glutinosum beggar's lice 
 Elymus hystrix bottlebrush grass  
 Festuca subverticillata nodding fescue 
 Galium concinnum bedstraw 
 Impatiens pallida pale touch-me-not 
 Laportea canadensis wood nettle 
 Menispermum canadense moonseed 
 Pellaea glabella purple cliffbrake 
 Polygonatum biflorum Solomon's seal 
 Smilacina racemosa false solomon seal 
 Solidago hispida hispid goldenrod 
 Sphenopholis obtusata prairie wedge grass 
  
 
Dolomite glade: 
 
Trees 
 Juniperus virginiana eastern red cedar 
 Ostrya virginiana hop hornbeam 
 Quercus prinoides dwarf chestnut oak 
Shrubs 
 Vaccineum arboreum farkleberry 
 Cornus florida flowering dogwood  
Herbs 
 Amorpha canescens lead plant  
 Andropogon gerardii big bluestem  
 Asclepias viridiflora green milkweed  
 Aster patens aster  
 Castilleja coccinea Indian paintbrush 
 Coreopsis palmata prairie coreopsis  
 Dalea purpurea purple prairie clover  
 Dianthus armeria deptford pink  
 Galium pilosum hairy bedstraw 
 Hedyotis nigricans narrow-leaved bluets  
 Helianthus divaricatus woodland sunflower  
 Heuchera richardsonii prairie alumroot  
 Liatris cylindracea cylindrical blazing star 
 Lithospermum canescens hoary puccoon  
 Lobelia spicata spiked lobelia  
 Monarda bradburiana bee balm  
 Pellaea atropurpurea purple cliffbrake 
 Penstemon pallidus pale beard-tongue  
 Physostegia virginiana false dragonhead 
 Ratibida pinnata drooping coneflower  
 Rudbeckia missouriensis Missouri coneflower  
 Ruellia humilis hairy ruellia  
 Schizachyrium scoparium little bluestem  
 Sorghastrum nutans Indian grass  
 
Cave Fauna: 
 
Phylum Platyhelminthes 
Class Turbellaria 
Order Tricladida 
Undetermined UN 
Phylum Arthropoda 
Class Crustacea 
Superorder Copepoda 
Undetermined UN 
Order Isopoda 
Family Asellidae 
Lirceus sp. AC/TP? 
Class Arachnida 
Undetermined UN (mites) 
Order Araneae 
Undetermined UN 
Family Lycosidae AC/TP? 
Family Pisauridae AC/TP? 
Class Diplopoda 
Undetermined AC? 
Class Insecta 
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Undetermined UN 
  
Family Arrhopalitidae TB 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus prob. williamsoni TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Undetermined UN 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Culicidae TX/AC? 
Family Mycetophilidae 
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sphaeroceridae TP? 
Order Hymenoptera  
Family Sphecidae AC 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Undetermined TP/TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
 
Kilman Cave 
 
Flora: 
 
Community Type(s):  Dolomite glade/savanna 
 
Slope Aspect: West to Northwest 
 
General Description of Site: The small to medium sized entrance to this cave occurs in 
as small rock outcrop the middle of a dry, steep west-facing slope.  Woody vegetation is 
dense below the cave mouth, but quickly becomes more open with prairie grasses and 
forbs about 10 meters from the cave entrance.  This area has become enclosed due to 
fire suppression.  The glade/savanna community is fairly diverse and would benefit from 
controlled burning. 
 
Trees 
 Carya texana var. texana black hickory  
 Fraxinus americana white ash  
 Juglans nigra black walnut   
 Juniperus virginiana eastern red cedar  
 Quercus alba white oak   
 Quercus muhlenbergii  chestnut oak    
 Quercus stellata post oak   
 Quercus velutina black oak  
Shrubs 
 Cornus florida flowering dogwood  
 Corylus americana hazel nut  
 Diospyros virginiana persimmon  
 Rhamnus caroliniana Carolina buckthorn 
 Rhus aromatica aromatic sumac  
 Rhus copallina dwarf sumac  
 Symphoricarpos orbiculatus buckbrush  
  
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Amorpha canescens lead plant  
 Anemone virginiana tall anemone  
 Antennaria plantaginifolia everlasting  
 Aquilegia canadensis columbine 
 Asclepias viridiflora green milkweed  
 Asplenium platyneuron ebony spleenwort 
 Asplenium rhizophyllum walking fern  
 Aster patens aster   
 Aster sp. aster 
 Bouteloua curtipendula sideoats grama  
 Brickellia eupatorioides false boneset  
 Cheilanthes feei baby lip fern  
 Chenopodium gigantospermum maple-leaved goosefoot  
 Coreopsis palmata prairie coreopsis  
 Crotalaria sagittalis rattlebox  
 Dalea candida white prairie clover  
 Dalea purpurea purple prairie clover  
 Danthonia spicata curly grass  
 Desmodium glutinosum beggar's lice  
 Echinacea pallida pale purple coneflower  
 Elymus canadensis Canada wild rye 
 Elymus villosus hairy wild rye 
 Eupatorium altissimum tall boneset  
 Euphorbia corollata flowering spurge  
 Galium concinnum bedstraw  
 Helianthus divaricatus woodland sunflower  
 Heuchera richardsonii alumroot 
 Hypericum perforatum St. Johns-wort   
 Lespedeza virginica slender bush clover  
 Liatris aspera rough blazing star  
 Liatris squarrosa blazing star  
 Matelea decipiens climbing milkweed  
 Monarda bradburiana bee balm   
 Monarda fistulosa wild bergamot  
 Pellaea glabella smooth purple cliff brake  
 Phlox pilosa downy phlox  
 Rubus sp. dewberry 
 Rudbeckia missouriensis Missouri coneflower  
 Ruellia humilis hairy ruellia  
 Schizachyrium scoparium little bluestem  
 Silene stellata starry campion  
 Silphium laciniatum compass plant  
 Silphium terebinthinaceum prairie dock 
 Sisyrinchium campestre prairie blue-eyed grass  
 Solidago speciosa showy goldenrod  
 Solidago ulmifolia elm-leaved goldenrod  
  
 Sorghastrum nutans Indian grass  
 Sphenopholis obtusata prairie wedge grass  
 Sporobolus heterolepis northern drop seed 
 Stylosanthes biflora pencil flower  
 Taenidia integerrima yellow pimpernel  
 Tephrosia virginiana goat's rue  
 Tradescantia ohiensis spiderwort  
 Verbena canadensis vervain 
 Verbesina helianthoides yellow crownbeard  
 Zizia aptera golden alexanders  
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Order Isopoda 
Family Asellidae 
Caecidotea sp. SB  
Class Arachnida 
Undetermined UN (mites) 
Order Araneae 
Undetermined UN 
Order Pseudoscorpiones 
Undetermined TP/TB? 
Class Diplopoda 
Undetermined AC? 
Order Chordeumatida 
Family Tingupidae 
Tingupa sp.? TB 
Class Insecta 
Undetermined UN    
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Undetermined UN 
Family Entomobryidae UN 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Heteroptera 
Undetermined AC 
Order Homoptera 
Family Cicadellidae AC 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Chironomidae AC 
Family Heleomyzidae TX 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Undetermined TP/TX 
Order Salientia 
Family Ranidae 
Rana palustris TX 
Class Aves 
Order Passiformes 
Family Tyrannidae 
Sayornis phoebe TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
 
King Cave 
 
Flora: 
 
Community Type(s):  Dry-mesic limestone/dolomite forest 
  
 Dry limestone/dolomite cliff 
 
Slope Aspect: West 
 
General Description of Site: This medium sized entrance is near Roubidoux Creek. It 
has a talus slope that goes to the edge of the creek.  The cliff is high and we did not 
sample above the cave.   
 
Trees 
 Fraxinus americana white ash  
 Juglans nigra black walnut  
 Quercus macrocarpa burr oak 
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Cercis canadensis eastern redbud 
 Hydrangea arborescens wild hydrangea 
 Lindera benzoin spice bush 
 Ostrya virginiana hop hornbeam  
 Rhamnus caroliniana Carolina buckthorn 
 Symphoricarpos orbiculatus buckbrush  
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Aquilegia canadensis columbine 
 Arisaema triphyllum Jack-in-the-pulpit 
 Belphilia ciliata Ohio wood mint 
 Bromus pubescens Canada brome grass 
 Cheilanthes feei baby lip fern  
 Chenopodium gigantospermum maple-leaved goosefoot 
 Cystopteris bulbifera fragile fern 
 Desmodium glutinosum beggar's lice 
 Melilotus alba  white sweet clover  
 Menispermum canadense moonseed 
 Muhlenbergia sobolifera  rock muhly  
 Pellaea glabella purple cliffbrake 
 Sanguinaria canadensis bloodroot 
 Sanicula canadensis snake root 
 Solidago ulmifolia elm-leaved goldenrod 
 Viola sp. violet 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN (mite) 
Order Oribatoida 
Undetermined UN 
Order Araneae 
Undetermined UN 
Class Diplopoda 
Undetermined AC? 
Class Insecta 
  
Order Collembola 
Undetermined UN 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus sp. TX 
Order Psocoptera 
Undetermined AC/TP? 
Order Coleoptera 
Family Carabidae 
Undetermined AC 
Family Leiodidae TP? 
Order Diptera 
Family Mycetophilidae 
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Order Lepidoptera    
Undetermined AC  
Phylum Chordata 
Class Aves 
Order Passiformes 
Family Tyrannidae 
Sayornis phoebe TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
 
Lohraff Cave 
 
Flora: 
 
Community Type(s): Dry chert forest 
 Dry-mesic limestone/ dolomite forest  
 Dry limestone/dolomite cliff 
 
Slope Aspect: South 
 
General Description of Site:  This cave site has distinctly different communities above 
and below the cave.  The forest above is a dry chert forest with a closed canopy and very 
sparse shrub and herbaceous layer.  The forest below is just above the floodplain of 
Roubidoux Creek and is shaded and has a dense shrub layer.   
 
Dry chert forest above the cave: 
 
Trees 
 Quercus alba white oak  
 Quercus coccinea scarlet oak 
 Juniperus virginiana eastern red cedar 
Shrubs 
 Cornus florida flowering dogwood 
 Lonicera flava yellow honeysuckle 
 Vaccinium pallidum low-bush blueberry 
Herbs 
 Antennaria plantaginifolia everlasting 
 Aster patens aster   
 Aureolaria pectinata false foxglove 
 Cunila origanoides dittany 
 Desmodium rotundifolium round-leaved tick trefoil 
 Krigia biflora false dandelion  
 Monarda bradburiana bee balm   
  
 Porteranthus stipulatus Indian physic 
 Stylosanthes biflora pencil flower  
 Tephrosia virginiana goat's rue  
 
Dry-mesic limestone/ dolomite forest: 
 
Trees 
 Carya cordiformis bitternut hickory 
 Celtis occidentalis hackberry  
 Quercus muhlenbergii  chestnut oak  
Shrubs 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
 Ribes missouriense Missouri gooseberry 
 Staphylea trifolia bladdernut 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
Herbs 
 Aquilegia canadensis columbine 
 Asarum canadense wild ginger 
 Carex spp. sedges 
 Circaea quadrisulcata var. canadensis enchanter's nightshade 
 Cystopteris bulbifera fragile fern 
 Elymus virginicus wild rye 
 Heuchera richardsonii prairie alumroot  
 Impatiens pallida pale touch-me-not 
 Sanicula canadensis snake root 
 Verbesina alternifolia wing stem 
 
Cave Fauna: 
 
Phylum Annelida   
Class Oligochaeta 
Undetermined ED 
Phylum Arthropoda 
Class Arachnida 
Undetermined UN (mites) 
Order Ixodida 
Family Argasidae UN 
Order Araneae 
Undetermined UN 
Class Chilopoda 
Order Lithobiomorpha 
Family Lithobiidae AC/TP? 
Class Insecta 
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Undetermined UN 
Family Onychiuridae UN 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Homoptera 
Undetermined UN 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Psocoptera 
Undetermined AC/TP? 
Order Coleoptera 
Undetermined UN 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Culicidae TX/AC? 
Family Heleomyzidae TX 
Family Mycetophilidae 
Macrocera nobilis TP 
  
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sphaeroceridae TP? 
Order Lepidoptera    
Undetermined AC  
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Plethodon glutinosus TP 
Order Salientia 
Family Ranidae 
Rana palustris TX 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Myotis septentrionalis TX 
Pipistrellus subflavus TX 
 
Martin Cave 
 
Flora: 
 
Community Type(s):  Dry-mesic limestone/ dolomite forest 
 Dry limestone/dolomite cliff 
 
Slope Aspect: Southwest 
 
General Description of Site: This medium-sized cave entrance is situated in an 
extensive cliff face. There appears to be more human disturbance around the mouth of 
the cave and vegetation is sparse.  Above the cave is degraded, with a few prairie/glade 
species.  Because of the dense canopy of Juniperus virginiana (eastern red cedar), most 
of the prairie/glade species are in a vegetative state.  There is a very extensive glade that 
appears to be in good condition that covers the slope back toward the road to the south.  
There is also a large Native American stone ring at the end of the ridge overlooking the 
road.  This stone ring and glade were the largest seen by WH while doing work at Fort 
Leonard Wood. 
 
Trees 
 Quercus muhlenbergii  chestnut oak    
 Quercus rubra northern red oak 
 Acer negundo box elder  
Shrubs 
 Hydrangea arborescens wild hydrangea 
 Asimina triloba paw paw 
 Symphoricarpos orbiculatus buckbrush  
 Rubus occidentalis black raspberry 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Aquilegia canadensis columbine 
 Arabis sp. rock cress 
 Belphilia ciliata Ohio wood mint 
 Bromus pubescens Canada brome grass 
 Carex spp. Sedges 
 Chasmanthium latifolium sea oats 
  
 Cheilanthes feei baby lip fern 
 Chenopodium gigantospermum maple-leaved goosefoot  
 Desmodium glutinosum beggar's lice  
 Equisetum laevigatum smooth scouring rush  
 Pellaea glabella purple cliffbrake 
 Senecio aureus golden ragwort  
 Solidago hispida hispid goldenrod 
 Solidago ulmifolia elm-leaved goldenrod  
 
Cave Fauna: 
 
Phylum Annelida   
Class Oligochaeta 
Undetermined SP/AC? 
Phylum Arthropoda 
Class Crustacea 
Superorder Copepoda 
Undetermined UN 
Order Isopoda 
Family Trichoniscidae TB/TP? 
Family Asellidae 
Caecidotea sp. SB  
Order Amphipoda 
Family Crangonyctidae 
Stygobromus sp. PH/SB? 
Class Arachnida 
Undetermined UN (mite) 
Order Oribatoida 
Undetermined UN 
Order Araneae 
Undetermined UN 
Class Insecta 
Order Diplura 
Family Campodeidae TB 
Order Collembola 
Undetermined UN 
Family Onychiuridae UN 
Family Arrhopalitidae TB 
 Order Neuroptera 
Family Myrmeleontidae TX 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Order Psocoptera 
Undetermined AC/TP? 
Order Coleoptera 
Undetermined UN 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Phoridae TP/TX? 
Family Sciaridae TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Plethodon glutinosus TP 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Myotis grisecens TX 
Myotis septentrionalis TX 
Pipistrellus subflavus TX 
 
Miller Cave 
 
Flora: 
 
Community Type(s):  Dry limestone/dolomite cliff 
 Dry- limestone/ dolomite forest  
 
Slope Aspect: Southeast 
 
General Description of Site: The entrances to Miller Cave (Figure 10) contain several 
exotic species that are common in areas with high levels of human visitation.  Two 
  
potentially uncommon ferns, tentatively identified as Asplenium ruta-muraria (wall rue, 
Figure 11) and Asplenium trichomanes ssp.  Trichomanes (maidenhair spleenwort), 
occur in the twilight zone at the back of the cave.  A number of these ferns are over a 
large pool of standing water that provides the moist habitat required for these species, 
and if identifications are confirmed, they wil be new records for Pulaski County and Fort 
Leonard Wood.   
 
Northeast (large) entrance area: 
 
Trees 
 Celtis occidentalis hackberry  
 Juglans nigra black walnut   
 Quercus muhlenbergii  chestnut oak    
Shrubs 
 Rhus aromatica aromatic sumac  
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Arctium minus common burdock  
 Asplenium ruta-muraria wall rue5 
 Asplenium trichomanes ssp. trichomanes maidenhair spleenwort6 
 Bromus tectorum downy chess  
 Cheilanthes feei baby lip fern  
 Chenopodium gigantospermum maple-leaved goosefoot  
 Heuchera richardsonii prairie alumroot  
 Lepidium virginicum pepper grass 
 Pellaea glabella purple cliffbrake 
 Solidago hispida hispid goldenrod 
 Verbascum thapsus mullien  
 
Southwest entrance area: 
 
Trees 
 Quercus muhlenbergii  chestnut oak    
 Ulmus alata winged elm  
 Ulmus rubra slippery elm 
Shrubs 
 Amelanchier arborea service berry  
 Cornus florida flowering dogwood  
 Symphoricarpos orbiculatus buckbrush  
Vines 
 Parthenocissus quinquefolia Virginia creeper  
Herbs 
 Acalypha gracilens slender three-seeded mercury  
 Agrimonia rostellata woodland agrimony 
                                                 
5 Need verification 
6 Need verification 
  
 Aristolochia serpentaria birthwort 
 Brachyelytrum erectum long-awned wood grass 
 Carex spp. sedges 
 Cheilanthes feei baby lip fern  
 Desmodium glutinosum beggar's lice  
 Elymus virginicus wild rye 
 Heuchera richardsonii prairie alumroot  
 Monarda fistulosa wild bergamot  
 Pellaea glabella purple cliffbrake 
 Verbesina helianthoides yellow crownbeard 
 
Bluff Top (Dry- limestone /dolomite forest): 
 
Trees 
 Carya texana var. texana black hickory  
 Juniperus virginiana eastern red cedar  
 Quercus muhlenbergii  chestnut oak    
 Quercus velutina black oak 
 Ulmus alata winged elm  
Shrubs 
 Symphoricarpos orbiculatus buckbrush  
 Rhamnus caroliniana Carolina buckthorn 
 Hydrangea arborescens wild hydrangea 
Herbs 
 Anemone virginiana tall anemone  
 Asplenium platyneuron ebony spleenwort 
 Cystopteris protrusa southern fragile fern 
 Danthonia spicata curly grass  
 Elymus virginicus wild rye 
 Erigeron annuus annual fleabane 
 Hedyotis nigricans narrow-leaved bluets  
 Lespedeza virginica slender bush clover  
 Solidago ulmifolia elm-leaved goldenrod  
 Torilis arvensis  hedge parsley  
 Verbesina helianthoides yellow crownbeard 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Superorder Copepoda 
Undetermined UN 
Class Arachnida 
Order Araneae 
Family Dictynidae 
Cicurina sp. TP? 
Family Pisauridae AC/TP? 
Dolomedes sp. AC/TP? 
Class Chilopoda 
Order Lithobiomorpha 
Family Lithobiidae AC/TP? 
Class Insecta 
Order Collembola 
Family Arrhopalitidae TB 
Family Tomoceridae 
Tomocerus sp. TP? 
 Order Neuroptera 
Family Myrmeleontidae TX 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Carabidae 
Undetermined AC 
  
Family Histeridae AC/TP? 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Culicidae TX/AC? 
Order Lepidoptera    
Family Noctuidae 
Scoliopterix libatrix TX 
Phylum Chordata 
Class Amphibia 
Order Salientia 
Family Ranidae 
Rana palustris TX 
Class Aves 
Order Columbiformes 
Family Columbidae 
Columba livia 
Class Mammalia 
Order Chiroptera 
Family Vespertillionidae 
Eptesicus fuscus TX 
Pipistrellus subflavus TX 
 
Paleospring Cave 
 
Flora: 
 
Community Type(s):  Mesic limestone /dolomite forest 
 
General Description of Site: This cave (Figure 12A) and intermittent spring run has 
typical plants found in small springs in forested habitat in Missouri. 
 
Trees  
 Juglans nigra black walnut  
 Platanus occidentalis sycamore 
Shrubs 
 Cercis canadensis eastern redbud 
 Corylus americana hazelnut  
 Staphylea trifolia bladdernut 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
Vines  
 Parthenocissus quinquefolia Virginia creeper  
Herbs 
 Carex spp. sedges 
 Galium circaezans wild licorice 
 Acalypha gracilens slender three-seeded mercury  
 Polymnia canadensis leafcup 
 Desmodium glutinosum beggar's lice 
 Festuca subverticillata nodding fescue 
 Cystopteris bulbifera fragile fern 
 Geum canadense white avens  
 Agrimonia rostellata woodland agrimony 
 Poa sylvestris  bluegrass  
 
Cave Fauna: 
 
Phylum Platyhelminthes 
Class Turbellaria 
Order Tricladida 
Undetermined TP/TB? 
Phylum Arthropoda 
Class Crustacea    
Order Isopoda 
Family Porcellionidae 
  
Cyclisticus sp. AC 
Family Asellidae 
Caecidotea sp. SB  
Class Arachnida 
Undetermined UN (mite) 
Class Chilopoda 
Order Lithobiomorpha 
Family Lithobiidae AC/TP? 
Class Insecta 
Order Collembola 
Undetermined UN 
Family Tomoceridae 
Tomocerus sp. TP? 
Order Coleoptera 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Mycetophilidae 
Undetermined TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Mammalia 
Order Rodentia 
Family Muridae 
Neotoma floridana TX 
Phylum Mollusca 
Class Gastropoda 
Order Neotaenioglossa 
Family Hydrobiidae 
Fontigens sp. SP/SB? 
 
Proffitt Cave 
 
Flora: 
 
Community Type(s):  Dry-mesic limestone/dolomite forest 
 
Slope Aspect: East 
 
General Description of Site: The small entrance to this cave is at the base of a dry-
mesic ravine.  The vegetation is sparse and open above the cave.  Below the cave 
entrance there is a large dense stand of Chasmanthium latifolium (sea oats). 
 
Forest below cave opening: 
 
Trees 
 Carya cordiformis bitternut hickory 
 Quercus muhlenbergii  chestnut oak  
Shrubs 
 Cercis canadensis eastern redbud 
 Cornus florida flowering dogwood  
 Lindera benzoin spice bush 
 Rhamnus caroliniana Carolina buckthorn 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
 Vitus sp. grape 
Herbs 
 Acalypha gracilens slender three-seeded mercury 
 Apios americana groundnut 
 Aquilegia canadensis columbine 
 Botrychium virginianum rattlesnake fern 
 Carex spp. sedges 
 Chasmanthium latifolium sea oats 
  
 Chenopodium gigantospermum maple-leaved goosefoot 
 Cystopteris bulbifera fragile fern 
 Dodecatheon meadia shooting star  
 Galium circaezans wild licorice 
 Impatiens pallida pale touch-me-not 
 Penstemon digitalis foxglove beard-tongue  
 Pilea pumila Canada clearweed 
 Rosa sp. rose  
 Silene stellata starry campion  
 Smilacina racemosa false solomon seal  
 Thalictrum revolutum wax-leaved meadow rue 
 
Forest above the cave opening: 
 
Trees  
 Quercus muhlenbergii  chestnut oak  
 Quercus stellata post oak  
Shrubs 
 Rhus aromatica aromatic sumac 
 Sassafras albidum sassafras  
Vines 
 Toxicodendron radicans poison ivy  
Herbs 
 Desmodium paniculatum panicled tick trefoil 
 Monarda bradburiana bee balm  
 Ratibida pinnata drooping coneflower  
 Rudbeckia hirta black-eyed susan 
 Solidago ulmifolia elm-leaved goldenrod 
 Tradescantia ohiensis Ohio spiderwort  
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Order Isopoda 
Family Asellidae 
Caecidotea sp. SB  
Class Arachnida 
Order Actinedida 
Family Rhagidiidae TP/TB? 
Order Araneae 
Undetermined UN 
Class Diplopoda 
Undetermined AC? 
Class Insecta 
Order Diplura 
Family Campodeidae TB 
Order Homoptera 
Family Cicadellidae AC 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus prob. gracilipes TX 
Ceuthophilus sp. TX 
Order Coleoptera 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Unidetermined UN 
Family Culicidae TX/AC? 
Family Mycetophilidae 
Macrocera nobilis TP 
Undetermined TP/TX? 
Family Phoridae TP/TX? 
Family Sphaeroceridae TP? 
Phylum Chordata 
Class Amphibia 
Order Caudata 
Family Plethodontidae 
Undetermined TP/TX 
Class Mammalia 
  
Order Chiroptera 
Family Vespertillionidae 
Pipistrellus subflavus TX 
 
Sandstone Spring / Kneebuster Cave 
 
Flora: 
 
Community Type(s):  Mesic limestone /dolomite forest 
 
General Description of Site: This spring run (Figure 12B) has typical plants found 
around small springs in forested habitat in Missouri. 
 
Trees 
 Carya cordiformis bitternut hickory  
 Celtis occidentalis hackberry 
 Juglans nigra black walnut  
Shrubs 
 Asimina triloba paw paw 
 Hydrangea arborescens wild hydrangea 
 Sambucus canadensis elderberry  
 Staphylea trifolia bladdernut 
Vines  
 Parthenocissus quinquefolia Virginia creeper  
Herbs 
 Asplenium rhizophyllum walking fern 
 Carex sp. sedge 
 Cystopteris bulbifera fragile fern 
 Impatiens pallida pale touch-me-not 
 Eupatorium perfoliatum boneset  
 Polymnia canadensis leafcup 
 Pilea pumila Canada clearweed 
 Desmodium glutinosum beggar's lice 
 Elymus virginicus wild rye 
 Glyceria striata fowl manna grass 
 
Cave Fauna: 
 
Phylum Platyhelminthes 
Class Turbellaria 
Order Tricladida 
Undetermined UN 
Phylum Annelida   
Class Oligochaeta 
Undetermined SP/AC? 
Phylum Arthropoda 
Class Crustacea 
Order Isopoda 
Family Asellidae 
Caecidotea sp. SB  
Order Amphipoda 
Family Crangonyctidae 
Crangonyx sp. SP? 
Class Insecta 
Order Coleoptera 
Family Elmidae AC 
Order Diptera   
Family Tipulidae AC 
Order Trichoptera 
Undetermined AC 
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Small Cave near Lohraff Cave 
 
Flora: 
 
Not inventoried. 
 
Cave Fauna: 
 
Phylum Arthropoda 
Class Crustacea 
Order Isopoda 
Family Armadillidiidae 
Armadillidium sp. AC 
Class Arachnida 
Order Ixodida 
Family Ixodidae UN 
Order Araneae 
Undetermined UN 
Order Pseudoscorpiones 
Family Chernetidae? TB? 
Class Insecta 
Order Orthoptera 
Family Rhaphidophoridae 
Ceuthophilus sp. TX 
Order Coleoptera 
Undetermined UN 
Family Histeridae AC/TP? 
Family Leiodidae TP? 
Family Staphylinidae AC/TP? 
Order Diptera 
Family Culicidae TX/AC? 
Family Mycetophilidae 
Undetermined TP/TX? 
 
Animal Taxa 
 
Habitats in which animals were recorded are briefly list in the text that follows.  For taxa 
that are particularly dominant or interesting cavernicoles, these habitat data are 
summarized in pie charts that group habitat types together in ways that might provide 
insights into the biology of the taxa.  For some taxa, pitfall trap data are plotted to help 
identify an appropriate duration for future pitfall trapping. 
 
Phylum Platyhelminthes 
 
Class Turbellaria 
 
Order Tricladida 
 
Undetermined UN 
Hand collected in springhead and cave stream pool; collected from copepod trap 
in small pool.  Some of this material is clearly not the widespread flatworm genus 
Dugesia (e.g., Figure 13). 
Records: Sandstone Spring / Kneebuster Cave, Henshaw Cave, Kerr 
Cave  
 
Undetermined TP/TB? 
Hand collected in cave stream, and in large, shrimp-baited trap. 
Records: Paleospring Cave, Henshaw Cave 
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Phylum Annelida   
 
Class Oligochaeta 
 
Undetermined ED 
Unidentified edaphobitic (soil-inhabiting) earthworms (oligochaetes) were 
collected by hand from raccoon scat and Berlese funnel from leaflitter. 
Records: Davis Cave #1, Lohraff Cave 
 
Undetermined SP/AC? 
Unidentified aquatic oligochaetes were collected by hand from a spring head, a 
cave stream, and drip pools. 
 Records: Sandstone Spring / Kneebuster Cave, Martin Cave 
 
 
Phylum Arthropoda 
 
Class Crustacea 
 
Among the taxa that were not seen or collected during this study is the Salem Cave 
Crayfish, Cambarus hubrichti (Decapoda: Cambaridae), which is known from nearby 
Roubidoux Spring.  This species has not been reported from Fort Leonard Wood 
(Sternburg et al. 1996).  Two other stygobitic crayfishes occur in Missouri (Hobbs 2001), 
but their known ranges do not come near Pulaski County. 
 
Superorder Copepoda 
 
Undetermined UN 
Unidentified copepods were collected by hand or in copepod traps from cave 
streams and drip pools.  One sample was collected from a pool using the large 
(and generally ineffective) shrimp-baited traps.  This material could include cave-
adapted taxa. 
Records: Henshaw Cave, Kerr Cave, Martin Cave, Miller Cave 
 
Order Isopoda 
 
Family Armadillidiidae 
 
Armadillidium sp. AC 
Collected by hand under scat. 
Record: Small Cave near Lohraff Cave 
 
Family Porcellionidae 
 
Cyclisticus sp. AC 
Hand-collected n woodrat midden. 
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Record: Paleospring Cave 
 
Family Trichoniscidae TB/TP? 
These semiaquatic isopods (Figure 14), Amerigoniscus sp. or Miktoniscus sp., 
represent either an interesting troglobitic species or a widespread introduced 
troglophile.  Specimens were hand collected on from clay floors near a cave 
stream. 
Record: Martin Cave 
 
Family Asellidae 
 
Caecidotea sp. SB  
 These were the most frequently encountered stygobites (Figure 15), and they 
were collected by hand from springheads, from cave streams, from drip pools, 
and with a shrimp-baited trap in a cave stream (Figure 16).  This material awaits 
more specific determination, but may represent the widespread stygobite 
Caecidotea antricola, which occurs in caves through much of the Missouri 
Ozarks (Sutton 1997). 
Records: Sandstone Spring / Kneebuster Cave, Kilman Cave, Paleospring 
Cave, Henshaw Cave, Martin Cave, Proffitt Cave 
 
Lirceus sp. AC/TP? 
Hand collections or sightings in springheads and cave streams. 
Records: Kerr Cave, Defile Spring, Henshaw Cave 
 
Order Amphipoda 
 
Family Crangonyctidae  
 
Hubricht’s Long-tailed Amphipod (formerly the Central Missouri Cave Amphipod), 
Allocrangonyx hubrichti, is a stygobitic species known from Missouri and Arkansas. It 
has been reported from one cave at Fort Leonard Wood (Oesch and Oesch 1986), but 
was not found during our study. 
 
Crangonyx sp. SP? 
These amphipods, perhaps Crangonyx forbesi, were infrequently collected by 
hand from springheads and cave stream gravels. Crangonyx forbesi is common 
in Missouri cave streams, and is commonly found in springs and caves of the 
cavernous portions of the east-central United States. 
 
Records: Defile Spring, Sandstone Spring / Kneebuster Cave, Henshaw 
Cave 
 
Stygobromus sp. PH/SB? 
Two specimens collected from a rimstone-dammed drip pool in a copepod trap 
and by hand from a cave stream. These ikely represent a subterranean species.  
The Onondaga Cave Amphipod, Stygobromus onondagaensis, is known from 
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caves near Fort Leonard Wood (Sternburg et al. 1996).  A summary of 
information on that species was compiled for the US Forest Service by Lewis 
(2002). 
Records: Deadman Cave, Martin Cave 
 
Class Arachnida 
 
Undetermined UN 
Various undetermined mites were collected by hand from animal (woodrat, 
raccoon) scat, from a woodrat midden, from drip pools,  and on both soil and clay 
floors; from pitfall traps on clay/gravel floor; by Berlese funnel from leaflitter; from 
a bedrock wall by vacuum sampling; or as a sight record from the ceiling of a 
cave. 
Records: Davis Cave #1, C-Ration Cave, Lohraff Cave, Kilman Cave, 
Paleospring Cave, Henshaw Cave, Chuck's Virgin Cave, Deadman Cave, 
Kerr Cave, Martin Cave, King Cave,  David's Cave 
 
Order Actinedida 
 
Family Trombidiidae AC 
Velvet mites (Figure 17), were hand-collected from the entrance to one cave. 
Records: Davis Cave #1 
 
Family Rhagidiidae TP/TB? 
Some species of rhagidid mites are thought to be troglobites.  We found only a 
few probable rhagidids (Figure 18) during cave surveys, which were collected by 
hand on woodrat and raccoon scat, or seen in leaflitter and on the surface of a 
drip pool. 
Records: Davis Cave #1, Martin Cave, Proffitt Cave 
 
Order Ixodida 
 
Family Argasidae UN 
A single soft tick was collected from under a rock in association with animal scat. 
Records: Lohraff Cave 
 
Family Ixodidae UN 
Ticks were collected by hand from under scat and by Berlese funnel from 
leaflitter. While these specimens may have simply fallen off the researchers, they 
may also occur in caves in association with mammals such as raccoons. 
 Records: C-Ration Cave, Small Cave near Lohraff Cave   
    
Order Oribatoida 
 
Undetermined UN 
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Oribatid mites (Figure 19) were encountered, and were collected by hand in 
association with scat of bats, raccoons and woodrats; from clay floors (by hand 
and pitfall trapping); and by Berlese funnel from leaflitter. 
Records: Davis Cave #1, Lohraff Cave, David's Cave, Martin Cave, King 
Cave, 
 
Order Araneae 
 
Undetermined UN 
Numerous spiders were seen or collected by hand from bedrock, webs on 
bedrock, bedrock ceilings, under rocks on soil, clay floors near guano, oil, and 
dry leaflitter.  This material contains many accidentals and perhaps a few 
troglophiles or troglobites. 
Records: C-Ration Cave, Henshaw Cave, Chuck's Virgin Cave, Deadman 
Cave, Kerr Cave, Martin Cave  King Cave, Small Cave near Lohraff Cave, 
Proffitt Cave, Lohraff Cave, Kilman Cave   
 
Family Araneidae 
 
Meta sp. TP 
This specimen was hand collected from a bedrock wall, and is likely to be Meta 
ovalis (see Platnick 1993), a common troglophile in the central and eastern 
United States.  This species is common in caves of the Ozarks (Missouri and 
Arkansas) and the Salem Plateau of southeastern Missouri and southwestern 
Illinois. 
Record: David’s Cave 
 
Family Dictynidae 
 
Cicurina sp. TP? 
The genus Cicurina contains numerous troglobites and troglophiles, and occurs 
in caves across much of eastern North America.  Specimens (Figure 20) were 
collected by hand from pigeon guano, and from woodrat and raccoon scat.  An 
additional specimen was seen on animal scat but not collected. 
Records: Miller Cave, Davis Cave #1, Chuck's Virgin Cave   
 
Family Lycosidae AC/TP? 
A single specimen, perhaps an accidental, was collected. 
Record: Kerr Cave 
 
Family Pisauridae AC/TP? 
Sight records from flowstone or bedrock. 
Record: Kerr Cave 
 
Dolomedes sp. AC/TP? 
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Specimens were collected by hand from bedrock wall (Figure 21) and ceiling.  
These large “fishing spiders” are frequently encounted in the entrance and 
twilight zones of caves. 
Records: David's Cave, Miller Cave 
 
Family Tetragnathidae AC 
Accidentals in webs on dry bedrock walls. 
Record: C-Ration Cave 
      
Order Opiliones 
 
Undetermined TX? 
Bioinventory was during a season when adults of epigean/ trogloxenic 
harvestmen are not abundant.  Immature specimens were hand collected from 
loose soil and under leaflitter.  However, during later botanical sight visits, 
harvestmen, probably of the genus Leiobunim, were observed in the vicinity of 
the entrances of all of the caves. 
 Records: Deadman Cave, Chuck's Virgin Cave 
 
Order Pseudoscorpiones 
 
Undetermined TP/TB? 
Hand collected from woodrat feces with fungus (Figure 22), probably the same 
species at the chernetids below. 
Record: Kilman Cave 
 
Family Chernetidae? TB? 
Hand collected under scat. 
Record: Small Cave near Lohraff Cave, 
 
Class Symphyla 
 
Undetermined UN 
These infrequently encountered mandibulate arthropods (Figure 23), and in 
silhouette on cover of this report) were hand collected in soil under a cluster of 
roots. 
Record: David's Cave 
 
Class Chilopoda 
 
Order Lithobiomorpha 
 
Family Lithobiidae AC/TP? 
Lithobiid centipedes (Figures 24,25) were collected by Berlese funnel from 
leaflitter; by hand from the floor, from a clay pocket among breakdown, from 
loose soil, and were also captured in pitfall traps.  While these specimens are 
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likely accidentals or troglophiles, specimens from central Texas are currently 
being described as new troglobitic species (Reddell, pers. comm.. 2002). 
 Records: Lohraff Cave, David's Cave, Paleospring Cave, Miller 
Cave 
 
Class Diplopoda 
 
Undetermined AC? 
Various undetermined millipeds (Figure 27B) were collected by hand from 
gravel/clay, charcoal wood, and dry floor with woody debris; by pitfall trapping 
from a high clay bank; and by vacuum sample of bedrock wall. 
Records: Kerr Cave, Kilman Cave, King Cave, Proffitt Cave 
 
Order Chordeumatida 
 
Family Tingupidae 
 
Tingupa sp.? TB 
These cave-adapted millipeds (Figure 26) were most frequently hand collected in 
association with woodrat latrines, or racoon feces, but were also hand collected 
from a breakdown floor.  Tingupa pallida is a common troglobite of Missouri 
caves (Causey 1960), where it has been reported by numerous authors (e.g., 
Craig 1977, Gardner 1986, Sutton 1997).  Our material is likely this species. 
  Records:  Kilman Cave, Davis Cave #1 
 
Order Polydesmida 
 
Undetermined AC? 
Unidentified material collected by hand from flowstone (Figure 27A) or by pitfall 
trapping. 
Records: Henshaw Cave, Chuck's Virgin Cave 
 
 
Class Insecta 
 
Undetermined UN  
Holometabolus insect larva seen on bedrock. 
Record: Kilman Cave 
      
Order Diplura 
 
Family Campodeidae TB 
 Diplurans (Figure 28,29) were particularly abundant on clay floors in Martin Cave, 
where they sometimes were collected in large numbers in pitfall traps (Figure 
30).  Diplurans were collected by hand (3.3%) from compact clay, under rock, 
clay bank under roak, floating on cave stream, and on bedrock; in a vacuum 
sample (0.6%) of a clay wall; and by pitfall trapping (96.1%) on clay floor among 
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breakdown, clay bank, sandy soil among breakdown, and clay bank near old 
raccoon feces (Figure 31).  Of the pitfall trap records, 99.8% of the specimens 
were taken in 5 traps left in place for 6 days, and 1 specimen was collected from 
a 3 day trap in another cave. 
Records: Davis Cave #1, Lohraff Cave, David's Cave, Kilman Cave, Kerr 
Cave, Martin Cave, Proffitt Cave 
 
Order Collembola 
 
Undetermined UN 
Unidentified Collembola were seen on loose soil and on compacted clay; collected in 
pitfall traps from clay bank, clay bank near raccoon feces, clay near breakdown, 
clay near wood, clay/gravel floor; by Berlese funnel from leaflitter; collected by 
hand at a woodrat midden, and from charcoal wood. 
Records: Kerr Cave Lohraff Cave, David's Cave, Paleospring Cave, 
Deadman Cave, Martin Cave, Kilman Cave, King Cave 
 
Family Entomobryidae UN 
Enotmobryid springtails were collected by Berlese funnel from leaflitter, and by 
hand from woodrat feces. 
Records: C-Ration Cave, Kilman Cave 
 
Family Hypogastruridae UN 
From a pitfall trap on clay/gravel floor. 
Record: Deadman Cave   
 
Family Onychiuridae UN 
Onychiurid springtails were collected by hand from under scat, from raccoon 
scat, from guano, and from clay floor; by pitfall trap on clay floor near breakdown, 
on clay floor, on guano; and by Berlese funnel from leaflitter. 
  Records: Davis Cave #1, Lohraff Cave, David's Cave, Martin Cave 
 
Family Arrhopalitidae TB 
Formerly in the family Sminthuridae, these globular springtails (Figure 32) were 
among the most frequently encountered troglobites, especially in pitfall trap 
samples (96.0%) in a variety of habitats (slighty dry clay floor with old feces and 
live roots, clay bank near old raccoon feces, clay among breakdown, clay near 
breakdown, old guano pile, dirt and rock floor, moist clay and rock, clay/gravel 
floor, rocky clay floor, clay bank, sandy soil among breakdown, clay floor with 
scattered guano); in vacuum samples (0.3%) from low clay wall; and in hand 
collections (3.7%) from under scat on clay floor, from guano, under feces, and 
from surface of drip pools and a stream pool (Figure 33).  Abundance of these 
springtails appeared to increase with increasing trapping duration (Figure 34). 
Records: Davis Cave #1, Lohraff Cave, David's Cave, Henshaw Cave, 
Chuck's Virgin Cave, Deadman Cave, Kerr Cave, Martin Cave, Kilman 
Cave, King Cave, Miller Cave 
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Family Tomoceridae 
 
Tomocerus sp. TP? 
Springtails of the genus Tomocerus (Figure 35), probably representing a 
troglophilic species (all our material is pigmented and has eyes), were commonly 
collected (Figure 36) by hand (6.4%) in association with feces (under scat on clay 
floor, raccoon scat, scat pile), from a woodrat midden, from dirt and rock floor, 
from dirt floor, from breakdown floor, and from wet soil; and collected in pitfall 
traps (76.9%) from slightly dry clay with old feces and live roots, clay bank near 
old raccoon feces, moist clay with rock, dirt and rock floor, rocky clay floor, clay 
floor; and by Berlese funnel from leaflitter (3.9%).  Sight records (12.8%) include 
leaflitter, dry bedrock, loose clay, loose floor, under rock and compacted soil.  
Pitfall records suggest that numbers of individual tended to increase with 
increasing numbers of trap days (Figure 37).     
  Records: Davis Cave #1, Lohraff Cave, Paleospring Cave, Henshaw 
Cave, Chuck's Virgin Cave, Deadman Cave, Kilman Cave, King Cave, 
Miller Cave 
 
Order Neuroptera 
 
Family Myrmeleontidae TP? 
Ant lion larvae (Figure 38) commonly build their funnels in cave entrances where 
suitable loose, dry soil is available.  We saw larvae in loose soil at the entrance 
to two caves. 
Records: Martin Cave, Miller Cave   
 
Order Heteroptera 
 
Undetermined AC 
Undetermined true bugs were collected by hand from dirt and rock floor, under 
loose rock, and on woodrat feces with fungus. 
Records: Chuck's Virgin Cave,Deadman Cave, Kilman Cave 
 
Family Veliidae AC 
On water surface at springhead 
 Record: Defile Spring 
          
Order Homoptera 
 
Undetermined UN 
Undetermined Homoptera collected on wall, and seen under loose rock. 
Records: Lohraff Cave, Deadman Cave 
 
Family Cicadellidae AC    
Leafhoppers were seen in loose soil, under wood, and under leaflitter. 
Records: C-Ration Cave, Proffitt Cave, Kilman Cave, Deadman Cave 
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Order Orthoptera 
 
Family Rhaphidophoridae 
 
Ceuthophilus prob. gracilipes TX 
Sight records of adults (Figure 39) and nymphs from bedrock (81.7%) or 
flowstone (15.0%) walls and ceilings (Figure 40); and were hand collected from 
bedrock and clay floors.  Most individuals (67.4%) were large nymphs, but 
smaller nymphs (23.3%) and adults (9.3%) were also seen.  Records for 
unidentified Ceuthophilus sp. nymphs probably include unidentified individuals of 
this species. 
Records: Martin Cave, Davis Cave #1,Henshaw Cave, Chuck's Virgin 
Cave, Deadman Cave, Proffitt Cave, Kerr Cave, Lohraff Cave, Kilman 
Cave, 
 
Ceuthophilus prob. williamsoni TX 
This infrequently encounted cave cricket (Figure 41) was occasionally seen on 
compacted clay floor. 
Records: Kerr Cave 
 
Ceuthophilus sp. TX 
Unidentified cave crickets (some of which are likely Ceuthophilus gracillipes) 
collected by hand from dry bedrock ceiling, in scat, on clay wall, and on embeded 
rock near stream; collected in pitfall trap in dry cracked mud floor, dry clay with 
old feces and live roots, and on dirt and rock floor; and seen in leaflitter, in scat, 
under wood, on flowstone and on bedrock. 
Records: Davis Cave #1, Lohraff Cave, Henshaw Cave, Chuck's Virgin 
Cave, Deadman Cave, Kerr Cave, King Cave, Small Cave near Lohraff 
Cave, Miller Cave, Proffitt Cave, Kilman Cave 
 
 
Order Psocoptera 
 
Undetermined AC/TP? 
Psocopterans (Figure 42) were collected by Berlese funnel from leaflitter and by 
hand under scat, on drip pool, on woody debris on dry soil floor; and were seen 
under loose rock and in loose soil. 
Records: C-Ration Cave, Lohraff Cave, Martin Cave, King Cave 
 
Order Coleoptera 
 
Undetermined UN       
Unidentified beetle larvae were obtained by Berlese funnel from leaflitter; from 
pitfall traps among breakdown, on clay floor, or in sandy soil among breakdown; 
and by hand collection in association with animal scat. 
Records: Lohraff Cave, David's Cave, Henshaw Cave, Kerr Cave, Small 
Cave near Lohraff Cave, Martin Cave 
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Family Carabidae 
 
Undetermined AC 
 Undetermined carabid beetles (ground beetles) were collected with pitfall traps 
and by hand, generally on clay floors or in association with rocks, but also from 
scat. 
Records: Henshaw Cave, Chuck's Virgin Cave, King Cave, Miller Cave 
   
Platynus sp.? AC 
Sight record from scat. 
Record: Chuck's Virgin Cave 
 
Family Chrysomelidae AC 
A sight record of a Leaf Beetle from dry bedrock. 
Record: C-Ration Cave 
 
Family Elmidae AC 
Riffle beetles (aquatic) and collected from springhead. 
Record: Sandstone Spring / Kneebuster Cave 
 
Family Histeridae AC/TP? 
These beetles were hand collected from under scat or in pigeon guano. 
Records: Small Cave near Lohraff Cave, Miller Cave 
 
Family Leiodidae TP? 
These beetles (Figure 43) were commonly collected by hand (25.8%) and from 
pitfall traps (74.2%) from a variety of habitats (Figure 44) in nearly all caves with 
a suitable dark zone.  Specimens were often abundant in pitfall traps, but could 
also be collected in numbers from mammal (raccoon, bat) scat, on clay floors or 
among or under rocks.  Most, if not all, of this material probably comprises a 
single species, Ptomophagus cavernicola, a widespread cavernicole in the 
eastern United States (especially in the Ozarks).  Abundance in pitfall traps 
appeared to increase exponentially with increasing number of trap days (Figure 
45), but this could be a result of fluctuations due to small sample size. 
  Records: Davis Cave #1, Lohraff Cave, David's Cave, Paleospring Cave, 
Henshaw Cave, Chuck's Virgin Cave, Deadman Cave, Kerr Cave, Martin 
Cave, Kilman Cave, King Cave, Small Cave near Lohraff Cave, Miller 
Cave, Proffitt Cave 
 
Scarabidae AC 
Dung beetle collected in pitfall trap in loose clay soil in entrance zone. 
Record: C-Ration Cave 
 
Family Staphylinidae AC/TP? 
Rove beetles (Figure 46) were collected by hand (54.2%) from a variety of 
habitats, including scat (on clay floor, mammal scat, raccon scat, woodrat scat, 
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pigeon guano, bat guano), clay floors, under rocks, woodrat middens; sight 
records (9.7%) from scat; and in pitfall traps (36.1%) on clay floors, in association 
with guano or scat deposits, near breakdown, on rocky clay floor, clay floor, or 
clay floor with guano.  Feces/gauno appeared to comprise a more important 
habitat for staphylinids (Figure 47) than for leiodids (Figure 44).  Peck and 
Thayer (2003) note that these beetles are predators, and are commonly 
associated with decaying organic matter where their prey may be found.  Among 
the taxa most likely to be found in our samples is Quedius erythrogaster, which 
already has been reported from Kerr Cave and Little Cave (both Pulaski County, 
Missouri) by Peck and Thayer (2003).    
Records: Davis Cave #1, Lohraff Cave, Paleospring Cave, Henshaw 
Cave, Chuck's Virgin Cave, Deadman Cave, Kerr Cave, Martin Cave, 
Kilman Cave, Small Cave near Lohraff Cave, Miller Cave, Proffitt Cave, 
 
Order Diptera 
 
Undetermined UN 
Unidentified material, both adults and larvae, was collected by hand from 
woodrat and raccoon scat, cave ceiling, woodrat feces with fungus, bedrock wall; 
by Berlese funnel from leaflitter; and seen on bedrock, formations, and loose dry 
soil. 
Records: Davis Cave, Lohraff Cave, Henshaw Cave, Kilman Cave, Proffitt 
Cave, Kerr Cave, Deadman Cave 
 
Family Cecidomyiidae AC 
Hand collected on bedrock. 
Record: Deadman Cave 
 
Family Chironomidae AC, 
Midges hand collected on bedrock ceilings. 
Records: Kilman Cave, Henshaw Cave, C-Ration Cave 
 
Family Culicidae TX/AC? 
Mosquitoes were hand collected (40.9%) under scat, on dirt floor, on dry bedrock 
wall; and seen (59.1%) on bedrock. 
Records: Small Cave near Lohraff Cave, Miller Cave, Proffitt Cave, 
Chuck's Virgin Cave, Kerr Cave, Lohraff Cave, Deadman Cave 
 
Family Heleomyzidae TX 
Heleomyzid flies (Figure 48) were collected by hand from bedrock ceiling, from 
under a rock, and on a wall; and were collected in pitfall traps on moist clay and 
rock floor, on clay/gravel floor, and on sandy clay floor.  Data from Indiana 
(Busacca 1975) suggest that our samples are likely to include Amoebaleria 
defessa and/or Heleomyza brachypterna. 
Records: Henshaw Cave, Chuck's Virgin Cave, Deadman Cave, Kilman 
Cave, Lohraff Cave 
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Family Mycetophilidae 
 
Undetermined TP/TX? 
Adult mycetophilid flies (Figure 49) were collected by hand at a woodrat midden, 
on bedrock ceiling, on bedrock hanging in spider web (estimate of 200 individuals 
seen), and on bedrock wall.  They were also collected from a pitfall trap on moist 
clay and rock floor and seen on bedrock walls. 
Records: Paleospring Cave, Henshaw Cave, Chuck's Virgin Cave, 
Deadman Cave, King Cave, Small Cave near Lohraff Cave, Proffitt Cave, 
Kerr Cave, Lohraff Cave    
 
Macrocera nobilis TP 
The web-worm, or monorail worm, is a fairly common inhabitant of Ozark 
caves(Gardner 1986, Sutton 1997), and also occurs in caves throughout much of 
the eastern United States.  Larvae and pupae were observed on webs on cave 
walls (Figures 50, 51), low clay banks, and on bedrock.  Peck and Russel (1976) 
note that adults of this species breed in cave entrances and the larvae, typically 
found in the dark zone, feed primarily on insects (especially flies). 
Records: Lohraff Cave, Proffitt Cave, Chuck's Virgin Cave,  Deadman 
Cave 
 
Family Phoridae TP/TX? 
Phorid flies (Figure 52) were collected (Figure 53) by hand (2.5%) from woodrat 
and raccoon scat, from a bedrock wall, under a rock; and in pitfall traps (97.5%) 
from clay floors, sandy clay floor, clay with old feces and live roots, clay floor in or 
near breakdown, in old guano pile, clay bank with scattered guano, high ledge 
with woodrat scat, moist clay with rock, clay/gravel floor, and dirt and rock floor.  
Numbers of individuals in pitfall traps increased with number of trap days (Figure 
54). 
Records: Davis Cave #1, Lohraff Cave, David's Cave, Henshaw Cave, 
Chuck's Virgin Cave,  Deadman Cave, Kerr Cave, Martin Cave, Kilman 
Cave, King Cave, Proffitt Cave 
 
Sciaridae TP/TX? 
Sciarid flies (Figures 55, 56) were collected by hand (13.95%) from scat, woodrat 
and raccoon scat, from dirt and rock floor; pitfall trap collections (86.05%) were 
from clay banks, clay near breakdown, dirt and rock floor, moist clay and rock 
floor, sandy soil among breakdown, sandy clay floor, clay bank with scattered 
guano.  Pitfall trap data suggest that numbers of these flies increases with 
number of trap days (Figure 57). 
Records: Davis Cave #1, Chuck's Virgin Cave, Martin Cave, Kilman Cave 
 
Family Sphaeroceridae TP? 
Spherocerid flies (Figure 58) were collected by hand (6.5%) from scat, raccoon 
scat, clay floors, under rock, wet soil, from a woodrat midden; pitfall trap 
collections (91.4%) were from clay floors, clay with scattered guano, moist clay 
with rock, dirt and rock, clay and rock, clay/gravel floor, and sandy soil among 
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breakdown.  Additional specimens were seen (2.2%) on loose rock, under loose 
rock, on formations, and near feces.  Many of these specimens could be 
Spelobia, a common cavernicole in the eastern United States. Spherocerids were 
notable among the flies in that they were infrequently collected in association 
with guano/feces (Figure 59).  Spherecerids appeared to decrease in numbers in 
pitfall traps with increasing numbers of trap days (Figure 60), but this is likely a 
reflection of small sample size. 
Records: Davis Cave #1, David's Cave, Paleospring Cave, Henshaw 
Cave, Chuck's Virgin Cave, Deadman Cave, Kerr Cave, Martin Cave, 
Kilman Cave, Proffitt Cave, Lohraff Cave 
 
Family Tabanidae AC 
Larva collected from springhead in organic debris. 
Record: Defile spring 
     
Family Tipulidae AC 
An adult was collected from a bedrock wall, and larvae (Figure 61) were collected 
from a springhead. 
Records: Deadman Cave Sandstone Spring / Kneebuster Cave 
 
Order Hymenoptera 
  
Family Sphecidae AC 
Mud-dauber nests were seen on bedrock ceiling in entrance area.  These likely 
belong to Sceliphron caementarium or Chalybion californicum.  
Records: Kerr Cave, Chuck's Virgin Cave, C-Ration Cave 
     
Order Lepidoptera    
 
Undetermined AC 
 Unidentified moths hand collected on rock and by Berlese funnel from leaflitter. 
 Records: Lohraff Cave, King Cave 
  
Family Noctuidae 
 
Scoliopterix libatrix TX  
Herald Moths (Figure 62), common winter inhabitant of caves in the eastern 
United States, were seen on bedrock ceilings.  Records of this species likely 
would have been more common if sampling had taken place in the colder months 
of the year. 
Records: Miller Cave, Davis Cave #1 
 
Order Trichoptera 
 
Undetermined AC 
Caddisfly larvae were hand collected from springheads. 
Records: Defile Spring, Sandstone Spring / Kneebuster Cave 
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Phylum Chordata 
 
Class Amphibia 
 
Order Caudata 
 
Family Plethodontidae 
 
Undetermined TP/TX 
These sight records are of small larvae in water.  These larvae could be a mix of 
any of the following species: Plethodon glutinosus (Slimy Salamander, though 
young are more typically terrestrial), Eurycea lucifuga (Cave Salamander), 
Eurycea longicauda melanoplura (Dark Sided Salamander) and Typhlotriton 
spelaeus (Grotto Salamander).  Typhlotriton spelaeus has previously been 
reported at Fort Leonard Wood from Martin and Henshaw caves by Sternberg et 
al. (1996) and from Henshaw Cave by Oesch and Oesch (1986).  Elliott (pers. 
comm. 2003) believes that this species may be in decline throughout its MO 
range.  It has been considered a species of concern in the past in MO.  The Dark 
Sided Salamander was reported from one cave at Fort Leonard Wood by Oesch 
and Oesch (1986). Seen in pool at base of waterfall, in cave stream, and in 
stream pool. 
Records: Proffitt Cave, Kerr Cave, Kilman Cave 
 
Eurycea lucifuga TP 
Only a single cave salamander sighting (Figure 63) was confirmed during our 
field work.  This individual was found under a wet stone in the entrance zone. 
Record: Henshaw Cave 
 
Plethodon glutinosus TP 
Slimy Salamander larvae were seen in drip pools and cave streams, a juvenile 
was seen on a clay floor and a bedrock wall, and adults (Figure 64) were seen on 
the floor between and under rocks.  This material is conspecific Sternberg et al. 
(1996) refer to as Plethodon albagula (Western Slimy Salamander), but the 
genus is presently under revision, and perhaps it would be best to just refer to 
these specimens as members of the Plethodon glutinosus group. 
Records: Martin Cave, David's Cave, Henshaw Cave, Lohraff Cave 
 
Plethodon serratus AC 
One Southern Red-back Salamander was seen under a rock (Figure 65). 
Record: Henshaw Cave 
 
Order Salientia 
 
Family Ranidae 
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Rana palustris TX 
Pickerel frogs (Figure 66) were seen on walls, in water filled passage, in pool, in 
waterfall pool and stream, and near a waterfall. 
Records: Lohraff Cave, Miller Cave, Kilman Cave, Chuck's Virgin Cave   
 
Class Aves 
 
Turkey Vultures (Cathartes aura, Ciconiiformes: Cathartidae) were not observed at any 
caves during this study, but are known to use Davis Cave #1 as a nesting sight.  Oesch 
and Oesch (1986) report this species from a single cave, and these birds commonly 
utilize cave entrances, and twiglight, as nesting sights across the central and eastern 
United States. 
 
Order Columbiformes 
 
Family Columbidae 
 
Columba livia 
Pigeons (Figure 67) were observed nesting in the entrance and twilight zone of 
one cave on bedrock ceiling ledges. 
Record: Miller Cave 
 
Order Passiformes 
 
Family Tyrannidae 
 
Sayornis phoebe TX 
The Eastern Phoebe is a facultative trogloxene, and commonly nests in cave 
entrances in the eastern United States.  We saw mostly unoccupied (one with 
egg) nests on cave walls and ceiling ledges. 
Records: King Cave, Chuck's Virgin Cave, Deadman Cave, Kilman Cave 
 
Class Mammalia 
 
Order Carnivora 
 
Family Procyonidae 
 
Procyon lotor TX 
Raccoon feces (Figure 68) were present in virtually all of the caves.  Though we 
did not encounter live individuals during the cave faunal sampling, they are 
obviously active in the caves.  Raccoons appear to be one of the more important 
sources of nutrients for the cave fauna, especially terrestrial invertebrates, at Fort 
Leonard Wood. 
 
Order Chiroptera 
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Family Vespertillionidae 
 
Oesch and Oesch (1986) report Eastern Pipistrelles, Big Brown Bats, Gray Bats, and 
Indiana Bats from caves at Fort Leonard Wood. 
 
Eptesicus fuscus TX 
Big Brown Bats (Figure 69A) were seen on a bedrock ceiling and ceiling ledge in 
twilight. 
Record: Miller Cave 
 
Myotis grisecens TX 
A single Gray Bat was seen on the ceiling of Martin cave, and cluster counts (20, 
20, 30, 150, 8, 2) in David’s Cave, along with substantial guano deposits, indicate 
that David’s Cave is an important Gray Bat site.  The presence of Gray Bats 
(Figure 69B) in David’s Cave limited our invertebrate collections at that site, as 
we did not want to cause unnecessary disturbance. 
Records: Martin Cave, David’s Cave 
 
Myotis septentrionalis TX 
Northern Long-eared Bats (Figure 70) were seen on cave ceilings in several 
caves. 
Records: Martin Cave, David's Cave, Lohraff Cave 
 
Pipistrellus subflavus TX 
The Eastern Pipistrelle was the most frequently encountered bat, seen on 
bedrock ceilings and formations in various caves. 
Records: Martin Cave, David's Cave, Lohraff Cave, Proffitt Cave, Miller 
Cave, Davis Cave #1, King Cave, Kilman Cave, Henshaw Cave, Chuck's 
Virgin Cave, Deadman Cave,  Kerr Cave 
 
Order Rodentia 
 
Family Muridae 
 
Neotoma floridana TX 
Though we didn’t see Eastern Wood Rats, sign—in the form of scat (Figure 71) 
or middens—was seen at nearly all of the caves.  The woodrats, along with the 
raccoons, probably serve as an important energy source for many cavernicolous 
terrestrial invertebrates. 
 
Peromyscus? 
Droppings (Figure 72) of unidentified mice were occasionally observed in various 
caves, especially in the vicinity of pitfall traps, but none were seen.  Oesch and 
Oesch (1986) reported Peromyscus maniculatus from a single cave. 
 
 
Phylum Mollusca 
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Class Gastropoda 
 
Undetermined UN 
 
Undetermined snails collected in pitfall trap on dirt and rock floor, or seen in 
leaflitter or loose soil.  Most are empty shells. 
Records: Chuck's Virgin Cave, C-Ration Cave, Deadman Cave 
 
Order Basommatophora 
 
Family Physidae 
 
Physa sp. AC/SP 
Hand collected in springhead. 
Record: Defile Spring 
 
Order Neotaenioglossa 
 
Family Hydrobiidae 
 
Fontigens sp. SP/SB? 
This tiny snail was hand collected from a cave stream.  Further sampling for this 
taxon should be carried out, as several rare, cave-adapted species are known. 
Record: Paleospring Cave 
 
Order Stylommatophora 
 
Family Polygyridae 
 
Some of the undetermined material listed above, including a sight record from Chuck’s 
Virgin Cave, belongs in this family, and some may be Mesodon elevatus (Figure 73), a 
species which occurs commonly in moist woodlands of the eastern United States. 
 
Inflectarius inflectus AC/TP? 
A common terrestrial snail, hand collected on compact soil and on a scat pile. 
Records: Deadman Cave, Henshaw Cave   
 
 
Floral Communities 
 
 Approximately 217 different species, of vascular plants, excluding 30 taxa still 
being identified, were found during the survey.  Seven community types were 
associated with cave entrances (Table 3). In general there was a common pattern to 
some of the floral elements found above the caves, within the cave entrances, and 
below the caves – these taxa are listed in Table 4. 
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Distribution of Animal Taxa Among Sites 
 
 More than half of the animal taxa recorded occurred at four or fewer sites  
(Figure 74).  Many of these less frequently encountered taxa were accidentals, but 
some, such as the probable stygobitic flatworm (Turbellaria: Tricladida) and the 
Fontigens sp. snail (Gastropoda: Hydrobiidae) represent taxa that are interesting and 
perhaps rare subterranean species or more common subterranean species that were 
typically overlooked by our sampling methods.  Of those taxa that were most widely 
distributed (Figure 75), nearly all are common and ‘typical’ cavernicoles in Ozark 
caves.  The only taxa listed on Figure 75, which may not be typical are the 
psocopterans, which may or may not be cavernicoles, and the leafhoppers (family 
Cicadellidae) which are probably only typical of leaf litter fauna in cave entrances. 
 
 The number of taxa per site (Figure 76) generally varied in a manner that 
reflected the availability of conditions typical of larger caves:  constant darkness, 
elevated humidity, relatively stable temperatures.  Sites not meeting these criteria very 
well included Sandstone Spring/ Kneebuster Cave, Defile Spring, and C-Ration Cave.  
The diversity of the fauna of “Small Cave near Lohraff Cave” is probably under-
represented as we did little collecting here, and no pitfall-trapping.  In spite of its size 
Miller Cave has very little habitat meeting the criteria listed above and, from a 
biospeleological perspective, can be considered a large rockshelter with heavy impacts, 
especially trampling and soil compaction, from visitation and archeological stabilization.  
The number of taxa in David’s Cave is probably higher than indicated here, reflecting 
our brief visits to this cave to avoid unnecessary disturbance of the Gray Bats. 
 
 The observations based on Figure 76 are largely supported by examination of 
Average Linkage Cluster Analysis (SAS 8.2) of similarity among sites based on taxon 
presence/ absence data (see Appendix 2).  From the cluster analysis, we obtained a 
root-mean-square (RMS) distance between observations of 4.919.  The clusters, at 
least near the root of the tree (Figure 77) show that sites generally lacking constant 
darkness, elevated humidity, and relatively stable temperatures (e.g., Sandstone 
Spring/ Kneebuster Cave, Defile Spring, C-Ration Cave) group together based on 
similarity of fauna.  Paleospring Cave, an undersampled site, and Miller Cave, a heavily 
impacted site with limited cave-like habitat, also grouped with these caves.  The 
remaining caves all have a good representation of typical cave fauna. 
 
 
Evaluation of Sampling Methods 
 
 In the course of the invertebrate sampling we utilized a variety of sampling 
techniques, thus allowing us to assess their relative efficacy as a tool for long term 
monitoring.  Important characteristics of a useful sampling technique include: 
 
1. Ability to recover taxa not readily obtained by other techniques 
2. Repeatability - could future researchers effectively repeat the methods? 
3. Efficiency - are the taxa recovered by the technique of sufficient interest to justify 
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the amount of effort?  Does the technique recover too much/not enough 
material? 
4. Representativeness - are taxa collected by the method representative of the cave 
ecosystem? 
 
 Obviously, no one technique meets all of these criteria.  We analyzed data from 
samples to evaluate the various sample techniques (Figure 78).  
 
 Pitfall traps accounted for the majority of the specimen records, followed by sight 
records (including quadrat sampling) and hand sampling (Figure 78).  Few specimen 
records were recovered from shrimp traps, copepod traps, or leaflitter (berlese funnel) 
samples.  However, although 72.7% of the copepod traps yielded no fauna, this kind of 
trap did recover copepods, and no other method was very effective at obtaining 
copepod records.   Leaflitter was not common in the caves, and only two samples were 
taken, therefore this method may be more effective than indicated in Figure 78, when 
leaflitter is present. 
     
 Hand collections yielded the greatest number of taxa, followed by sight records 
and pitfall samples (Figure 79).  Vacuum, copepod trap and shrimp trap samples all 
produced very few taxa. 
 
 Pitfall traps left in place for increasing numbers of days tended to yield more taxa 
(Figure 80) and more specimens (Figure 81).  Numbers of specimens obtained was 
sometimes alarmingly high and thus this technique should only be used infrequently in 
any one cave so that the native fauna is not unduly depleted.  We suggest an ideal 
compromise between increasing faunal diversity (number of taxa) and reasonably 
limited “take” of individuals may be a trapping interval of about 3-4 days.  Unfortunately, 
field work is often unpredictable, and maintaining a constant trapping interval is, in 
practice, impractical. 
 
 Records for quadrat sampling are included as sight records and hand collections 
in the above anlyses.  In general, quadrat sampling tended to be ineffective.  The 
protocol started the sampling at the cave entrance, moving into the cave 2 m at a time 
up to 20 stations.  As a result, the quadrat sampling mostly provided records for 
entrance and twilight fauna – often taxa which are widespread in moist woodland 
communities and, therefore, not particularly representative of caves.  These 
observations are supported by examining light meter readings at each quadrat station 
(Figure 82) and the quadrat data provided in Appendicies 4 and 5.  In addition, 
placement of the quadrat was more or less at random along the transect, and tend to 
miss the habitats that would be most productive, such as the intersection of the cave 
wall and floor, or isolated raccoon feces.  As a consequence of these factors, much time 
was spent recording data on quadrats that either lacked fauna or or included relatively 
uninteresting species.  Therefore, this techniques is not recommended for future 
monitoring protocols. 
 
Biological monitoring protocols: 
Discussion, evaluation and recommendations 
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 Cave monitoring can comprise a variety of components, including monitoring of 
environmental parameters (water chemistry, airflow, temperature, humidity, etc.), 
visitation (including visitor counts, vandalism), archeological and paleontological 
resource monitoring, and monitoring of cave biota.  Each of these requires a basic 
foundation of knowledge about the resource to be monitored.  In the case of cave biota 
(or any other resource monitoring), among the first steps are 1) identification of the 
caves, and 2) an invenetory of the resources (Duchene 1997, Hummel 1983, Lewis 
1996).  In practice, these tasks may never be completed as new caves may be 
discovered and closer scrutiny often yields additional animal taxa.  Monitoring is more 
than collecting numbers – it requires thoughtful consideration and a plan (Hamilton-
Smiith 2002): 
 
1. Identify elements to measure 
2. Measure those elements 
3. Interpret causes and effects of the observed measurements 
4. identify implications for management 
 
Unlike many forms of environmental monitoring of caves, where it is easy to collect 
large quantities of consistent data (e.g., logging air temperature data – see Cigna [2002] 
for further examples), monitoring of cave biota is fraught with complexities that impinge 
on our ability to obtain “clean” and repeatable datasets.  In large part, this is due to the 
concomitant simplicity (sparseness of animal populations) and heterogenous distribution 
of the cave biota within and among caves (Culver and Sket 2002).  Energy sources, in 
the form of transient organic matter, such as raccoon feces or the bodies of animals 
which have died in the caves, is important in explaining this heterogeneity in distiribution 
of cavernicoles (Poulson and Lavoie 2000), as is the variability among caves in size, 
shape, and setting within the environment, 
 
 Thus, for cave biota, it is typically unclear what, where and how to monitor.  The 
most sensitive taxa are typically the troglobites and stygobites, which may be narrowly 
adapted to specific cave conditions (e.g., high humidity, specific temperature and water 
chemistry requirements) and thus environmental purterbations caused by human 
activities are likely to have an impact on their populations.  These taxa are also most 
likely to be among the rarest organisms (especially predators, such as troglobitic 
spiders) exhibiting high levels of endimicity.  Consequently, the troglobites and 
stygobites are most likely to be of regulatory concern, occurring on state or federal lists 
of threatened and endangered species, or listed as species of concern (e.g., Missouri 
Natural Heritage Program 2003).  Yet monitoring these organisms typically yields very 
small numbers of datapoints and requires, therefore, many years of monitoring to 
identify trends.  Troglophiles, such as Ptomophagus cavernicola and sciarid, phorid, and 
sphaerocerid flies, are typically more abundant and easier to monitor (e.g., via baited 
pitfall traps).  But do healthy populations of troglophiles indicate that the obligate 
cavernicoles are doing well?  To the contrary, large numbers of troglophiles often is a 
sign of eutrophication – the unnatural entichment of the cave with organic matter, as in 
the case of speptic or livestock waste entering groundwater (e.g., Taylor et al. 2000).  
Finally, monitoring trogloxenes, such as bats and Ceuthophilus spp. cave crickets, is 
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certainly justifiable, and healthy cave communities often harbor significant populations 
of these taxa.  The decline (or increase) in trogloxene populations often is a reflection of 
land use practices on the surface about the cave, or may result from modification of the 
cave entrance, as when improperly designed cave gates exclude bats or modify the 
microclimate regimes.  While the fate of trogloxens is often a harbringer of the fate of 
the cave-limited taxa, this sort of relationship is most often unclear (apparent 
correlations not easily translating to substantive causal relationships) and poorly 
understood (e.g., raccoon guano communities). 
 
 Yet another problem with biological monitoring is that there is no single best 
technique.  Each sampling method (visual searches, pitfall trapping, etc.) is biased such 
that some taxa are preferentially recorded over others.  Each method has its own 
problems and limitations.  One of the most appealing techniques is the use of some sort 
of timed area search (or minimum time censusing [Culver and Sket 2002]).  These 
require consistent and highly skilled personnel, and suffer from the vagaries of seasonal 
variations when sampling period timing varies.  In spite of the appeal and populatiry of 
varieants of this method, the greatest drawback may be that after five to seven years of 
annual – or even quarterly – data collection, one is left with a dataset containing large 
fluctuations in numbers across sample periods, and few prospects for linking correlated 
changes in land (or cave) use in a causal manner.  Unfortunately, this problem is not 
limited to timed census data, but to a lesser or greater extent to most biological 
monitoring techniques. 
 
 Biological monitoring should also take into account the potential for overcollection 
(Culver 1982, Tercafs 2001, Sullivan 1956).  Because cave organisms live in an energy-
poor environment, they often have longer life cycles, lower reproductive rates, and 
fewer young (Poulson and White 1969).  Risks from over collection, however, are 
greatest for vertebrates and top invertebrate predators, and it is likely that the 
occasional large numbers of lower trophic level cavernicoles in pitfall traps (as seen in 
the present study) need not be cause for concern as long as collections are only made 
at infrequent intervals (e.g., every few years) and at only a few localities within a larger 
cave system. 
 
 In the beginning of this report, we describe various sampling techniques we have 
utilized.  Others are describe by Comacho (1992).  She identifies four general kinds of 
sampling (here somewhat modified), including: 1) visual sampling (included timed and 
untimed searches); 2) filtration (her “water percolation”), including utilization of plankton 
nets, extraction of leaflitter (a terrestrial example), elutriation of sediments, etc.; 3) 
trapping and baiting, as with pitfall traps, copepod traps, etc.; and 4) artificial substrates, 
such as Hester-Dendy multiple plate substrate samplers. 
 
 From the sampling we have done during this study (see earlier discussion), three 
types of sampling seem most productive: sight records, hand collections, and pitfall 
trapping.  With some noteable exceptions (e.g., copepods), these techniques appear to 
encompass the largest portion of the “important” taxa found in Fort Leonard Wood 
caves. 
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 Given all of the above considerations, then, we propose a monitoring protocol 
which won’t catch all problems that may occur at caves, but instead is a compromise 
between various factors while still trying to cover the entire military base.  It is 
recognized that there will be financial limitations to any long-term monitoring program, 
so the proposed monitoring protocol methodology is both multi-pronged and scalable: 
 
1. Complete the bioinventory of Fort Leonard Wood caves. 
 
The present study involved bioinventory of only a modest percentage of the 
caves at Fort Leonard Wood.  Informed management and monitoring of the cave 
and karst resources of Fort Leonard Wood requires a solid foundation of 
knowledge.  When a more complete bioinventory has been accomplished, caves 
can be ranked on the basis of their military training, cultural, biological, 
geological, and recreationoal values.  During the completion of this bioinventory it 
would be appropriate to do trail monitoring (as set forth in 3, below) at one or 
more of the caves already identified as being among the “best”, such as Martin 
Cave.  Then, at the end of the bioinventory and trial monitoring, the 
recommendations outlined in the present report would be reassessed and 
modified as appropriate. 
 
Cave fauna inventory data (including records from subsequent monitoring) 
should be placed in databases so that information can be queried in various 
ways (depending on the needs of resource managers).  A long-term goal for Fort 
Leonard Wood should be to integrate its faunal database with that of the Missouri 
Department of Conservation, which maintains an Access® database of Missouri 
cave fauna (Dr. William Elliott, data manager).  This would allow records from 
Fort Leonard Wood to more readily be placed in a regional context.  Such 
integration should come only after carful considerations of both data sensitivity 
(Medville 1997, Tercafs 2001) and ownership/access issues.  Elliott’s database, 
however, is available as a blank template in Access®, and utilizing this resource 
early on could facilitate later integration. 
 
2. Selection of important caves.  Upon completion of (1) above.  
 
We suggest that approximately 24 of the biologically “best” caves be selected for 
long-term monitoring.  These caves would be randomly assigned into three 
groups of 8 caves each.  The three groups would be monitored in consecutive 
years, such that during the fourth year, the first group of caves would be 
monitored for the second time. 
 
3. Conduct annual monitoring of cave groups. 
 
Using the groupings in (2) above, eight caves would be monitored in a given 
year.  In addition, each year, a random selection (without replacement) of 2-3 
additional caves from those not on the list of 24 best should be selected for 
inventory.  Adding this element is a compromise between the unreasonable costs 
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(and impacts) of monitoring all caves at Fort Leonard Wood and the total lack of 
knowledge that would come from never monitoring a cave. 
 
Monitoring should entail use of the following two methods (note that for the 
completion of the bioinventory [not monitoring] of all caves at Fort Leonard 
Wood, additional methods should be utilized): 
 
A. Timed area search. 
 
At caves with sufficient length, a 15 m long segment of main passage 
would be identified and permanently recorded to allow repeat monitoring 
at the same location three years later.  Using experienced personell, a 100 
person-minute visual search of the passage segment would be conducted, 
closely examining all available habitats and recording abundances of all 
taxa on a census form (Figure 83A,B).  Utilizing images from this report 
and from future bioinventory of other caves, the people conducting 
monitoring would have access to a color image guide to the fauna of Fort 
Leonard Wood caves to aid in carrying out their search.  The design of the 
census form (Figure 83A,B) is based on the results of the present study, 
and should be modified after a complete bioinventory of Fort Leonard 
Wood caves is completed. 
 
B. Pitfall trapping. 
 
Timed (3-4 day) pitfall trapping would supplement the timed area search 
3.A., above).  Traps would be placed in each of the eight caves, with 2-4 
traps per cave (depending on size of cave), all placed in the dark zone.  
To allow comparisons to more easily be made, an attempt would be made 
to place all traps in similar habitat: clay floor near scat and water.  
 
4.  Annual data review 
 
Each year, upon completion of the monitoring (of the eight cave group with one 
or more additional randomly selected caves, see 2 and 3, above), the new data 
should be analyzed and placed in the context of the complete monitoring dataset.  
From these analyses, it may be appropriate to make management 
recommendations and decisions. 
 
5. Program assessment 
 
Every four years (a number selected to coincide with the availability of a 
complete dataset for the 24 caves, as well as repeat data for the first set of 8 
caves), reexamine and reassess the entire monitoring program, restate goals, 
summarize status, identify problems, and develop methods for attaining solutions 
to the identified problems.  In addition to evaluating the numbers, important 
management decisions should include some consideration of the vulnerabilities 
of the cave animals.  These include (Tercafs 2001): 1 – species distribution 
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(endemicity), 2 – environmental requirements of species (e.g., temperature, 
humidity, microhabitat), and 3 – community structure and balance (e.g., 
excessive numbers of troglophiles may suggest presence of septic waste).  All of 
the above program assessment may result in a modification of monitoring 
protocols. 
 
6. Ongoing studies to increase knowledge for management 
 
In spite of the monitoring protocol laid out here, there will still be large gaps in 
knowledge about the cave biota.  Recognizing that funding will be limited, it 
would, nonetheless, be beneficial to have an ongoing program that aims to 
increase understanding of the cave communities at Fort Leonard Wood to 
facilitate making better management decisions. 
 
A.  Species-level identifications 
 
At least 98% of the animals in the world are not vertebrates.  
Consequently, it is not feasible to make species-level identifications during 
the course of initial bioinventories and monitoring.  Knowledge of which 
specific taxa occur at Fort Leonard Wood is, however, important for 
management – if for no other reason, because some of these taxa could 
be species of concern in the State of Missouri, and perhaps could be listed 
as federally endangered at some point in the future. 
 
Long-term efforts to obtain species-level identifications entails shipping 
materials to various experts across the globe.  Many of these researchers 
require a fee to motivate them to carry out such identifications.  This is 
even more likely to be the case when a taxon is recognized as new to 
science and needs to be formally described.  Because of these 
considerations, we suggest priorities for funding species-level 
identifications based on species importance (rarity, endemicity, and 
degree of cave adaptation) in the following order.: 
 
i. known new species should be described as soon as possible 
ii. troglobites and stygobites, especially preditors and rare taxa, 
should be identified 
iii. troglophiles and trogloxenes (and their aquatic counterparts), 
starting with numerically dominant taxa, should be identified 
iv. accidentals 
 
B. Studies of species and community biology and ecology 
 
It is difficult to manage a system when its functioning is poorly understood.  
There is certainly a broad general understanding of the functioning of cave 
communities and, less commonly, of the biology of individual species, but 
in reality, very little is know about the biology and ecology of most of the 
invertebrate taxa occurring in Fort Leonard Wood caves.  Informed 
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management decisions would be facilitated by developing a long term 
program to enhance understanding of cave biology and ecology, including 
(for example) some of the following items: 
 
i. annual life cycles of important taxa 
ii. trophic relationships within cave communities 
iii. reproductive biology, physiology, and behavior 
iv. mark-recapture studies to estimate population sizes 
v. studies of foraging and foraging ranges (e.g., cave crickets) 
vi. descriptions of immature stages 
 
7. Special case caves 
 
It is likely that issues will arise with particular caves (e.g., military training needs, 
problems with vandalism, or whenever new uses are planned).  In these 
instances, individual caves should be inventoried and monitored outside of the 
cycles of sampling outlined above, with appropriate care taken to ensure they are 
not oversampled if regular monitoring has occurred recently. 
 
 It is recognized that the monitoring protocols for cave biota management laid out 
above are rather extensive.  However, this level of intensity is not unreasonable, 
especially where endangered or potentially endangered species are involved, and long 
inventory, research, and monitoring programs are being developed elsewhere (e.g., Fort 
Hood, Texas).  Because there are likely to be practical limitations, the protocols above 
are designed with numbers inserted that should make the entire protocol scalable.  
Instead of the 24 most important caves, for example, a more modest program might 
only include 18 caves.  However, it is our intention that the three-year cycle (three 
groups of caves) not be modified with scaling, as sampling one cave more frequently 
would increase impacts (potential for oversampling) and sampling less frequently would 
increase the extent to which there would be so little data that trends, and potential 
problems, would not be identified. 
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Figures and Tables 
 
 
 
Figure1. Pitfall trap were installation. 
 
 
 
Figure 2. Vacuum sampling a cave wall. 
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A.  
 
B.   
 
Figure 3. A. preparing copepod trap for deployment.  B. Examining contents of a 
copepod trap in black pan. 
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Figure 4.  A large shrimp-baited trap set in a small cave stream.  Pink flagging tape 
marks the location to aid in trap recovery. 
 
 
 
 
 
Figure 5.  Extraction of cave invertebrate fauna from leaflitter samples using a Berlese 
funnel. 
 
  65
 
 
Figure 6.  Light meter used to estimate location of twilight and dark zones of the caves. 
 
 
 
Figure 7. Meters for measuring water parameters: dissolved oxygen, pH, conductivity 
and temperature. 
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Figure 8.  Battery powered psychrometer. 
 
 
 
 
Figure 9.  Veratrum woodii (false hellebore) near C-Ration Cave. 
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Figure 10.  The large (northeastern) entrance to Miller Cave. 
 
 
 
Figure 11.  Asplenium ruta-muraria (wall rue) in Miller Cave.  This identification awaits 
confirmation. 
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A   B  
 
Figure 12.  The entrance to Paleospring cave (A) is the former resurgence of  nearby 
Sandstone Spring / Kneebuster Cave (B). 
 
 
 
Figure 13.  Unidentified triclad turbellarian from Fort Leonard Wood. 
 
 
 
Figure 14.  Trichoniscid isopod from Martin Cave.
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A.  
 
 
 
B.  
 
Figure 15.  Caecidotea sp. from Fort Leonard Wood.  Note long caudal appendages in 
(A), (B) might be an immature of the same species. 
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Figure 16.  Caecidotea sp. habitats (percent of specimens). 
 
 
Figure 17. Velvet mite (Actinedida: Trombidiidae) from the entrance of a Fort Leonard 
Wood cave. 
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Figure 18. Rhagidiidae (Trombidiidae) from a Fort Leonard Wood cave. 
 
 
 
 
 
 
 
 
 
Figure 19.  Oribatid mite from a Fort Leonard Wood cave. 
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A.  
 
B.  
 
Figure 20. Cicurina sp. (Dictynidae) from Fort Leonard Wood caves.  A - Dorsal view of 
preserved specimen, B – on floor of cave. 
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Figure 21. Dolomedes sp. (Pisauridae) in a Fort Leonard Wood cave. 
 
 
 
Figure 22. A pseudoscorpion, probably Family Chernetidae, from Kilman Cave.  Note 
small springtail in forground (right). 
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Figure 23.  Symphlans collected from David’s Cave, Fort Leonard Wood.  See also in 
silhouette on cover of this report. 
 
 
 
Figure 24.  Lithobiid centipede (Chilopoda: Lithobiomorpha) from a Fort Leonard Wood 
cave. 
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Figure 25.  Lithobiid centipede (Chilopoda: Lithobiomorpha) from a Fort Leonard Wood 
cave. 
 
A.  
 
B.  
 
Figure 26. Tingupa sp (Chordeumatida: Tingupidae), A - in a Fort Leonard Wood cave, 
B - lateral view. 
  76
 
 
A   B  
 
 Figure 27. Millipeds.  A - A polydesmid milliped in Henshaw Cave, B - an unidentified 
species in another cave at Fort Leonard Wood. 
 
 
 
 
 
 
Figure 28.  Campodeid dipluran in Martin Cave. 
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Figure 29.  A campodeid dipluran in Martin Cave.  Note the bat guano pellet above the 
dipluran, which is about the same length as the insects’ body. 
 
 
Figure 30.  Dipluran collection methods (percent of specimens). 
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Figure 31.  Dipluran habitats (percent of specimens). 
 
 
 
 
 
 
Figure 32.  Troglobitic globular springtail (Arrhopalitidae) from a Fort Leonard Wood 
cave. These minute (<1mm long) insects were sometimes abundant in pitfall traps. 
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Figure 33.  Arrhopalitidae habitats (percent of specimens). 
 
 
Figure 34.  Abundance of Arrhopalitidae in pitfall traps by number of days the trap 
remained set. 
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Figure 35.  Troglophilic Tomocerus sp. springtail (Collembola: Tomoceridae) from a Fort 
Leonard Wood cave. 
 
Figure 36.  Tomocerus sp. habitats (percent of specimens). 
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Figure 37.  Abundance of Tomocerus sp. in pitfall traps by number of days the trap 
remained set. 
 
A  
 
B  
 
Figure 38. Ant lion (Neuroptera: Myrmeleontidae) funnel (A) and Larva (B) at Martin 
Cave. 
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Figure 39.  Ceuthophilus prob. gracilipes (Orthoptera: Rhaphidophoridae) adult male in 
a Fort Leonard Wood cave. 
 
 
Figure 40.  Ceuthophilus prob. gracillipes habitats (percent of specimens). 
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Figure 41. Ceuthophilus prob. williamsoni (Orthoptera: Rhaphidophoridae) female on 
clay floor in a Fort Leonard Wood cave. 
 
 
 
 
 
   
 
Figure 42.  Pscopteran in a Fort Leonard Wood cave. 
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Figure 43.  Leodid beetles from a pitfall trap in a Fort Leonard Wood cave. 
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Figure 44.  Leiodidae habitats (percent of specimens). 
. 
 
 
Figure 45.  Abundance of Leiodidae in pitfall traps by number of days the trap remained 
set. 
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A   
 
 
 
B   
 
 
Figure 46.  Large (A) and small (B) species of Staphylinidae (Coleoptera) from Fort 
Leonard Wood caves. 
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Figure 47.  Staphylinidae habitats (percent of specimens). 
 
 
A   B  
 
Figure 48.  Heleomyzid flies from Fort Leonard Wood caves. A - 0n cave wall, B – 
laboratory photo. 
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Figure 49.  Adult fungus gnat (Diptera: Mycetophilidae) in a Fort Leonard Wood cave.  
This individual has died and is covered with fungi. 
 
 
 
Figure 50.  Larva of the web worm, Macrocera nobilis (Diptera: Mycetophilidae), on its 
web in a Fort Leonard Wood cave. 
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Figure 51.  Pupa of the web worm, Macrocera nobilis (Diptera: Mycetophilidae), on web 
in a Fort Leonard Wood cave. 
 
 
 
Figure 52.  Phorid fly from a cave at Fort Leonard Wood, Missouri. 
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Figure 53.  Phoridae habitats (percent of specimens). 
 
Figure 54.  Abundance of Phoridae in pitfall traps by number of days the trap remained 
set. 
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Figure 55.  Sciarid fly from a Fort Leonard Wood cave. 
 
Figure 56.  Sciaridae habitats (percent of specimens). 
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Figure 57.  Abundance of Sciaridae in pitfall traps by number of days the trap remained 
set. 
 
 
 
A    B  
 
Figure 58.  Spherocerid flies, possibly two species (A, B), from Fort Leonard Wood 
caves. 
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Figure 59.  Spheroceridae habitats (percent of specimens). 
 
 
Figure 60.  Abundance of Spheroceridae in pitfall traps by number of days the trap 
remained set . 
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Figure 61.  Larval tipulid (crane fly, Diptera) from Sandstone Spring at Fort Leonard 
Wood. 
 
 
 
 
 
 
 
Figure 62.  Herald Moth, Scoliopterix libatrix, (Lepidoptera: Noctuidae) on the ceiling of 
Davis Cave #1.  The markings of this species are quite distinctive, aiding in identification 
when found in this unusual (for moths) winter habitat. 
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Figure 63.  A cave salamander, Eurycea lucifuga, at Henshaw Cave.  Note the atypical 
absence of orange and black pigmentation on the side of the body and legs.  One of us 
(SJT) has observed variations on this “piebald” trait in other E. lucifuga populations. 
 
A  
 
B  
 
Figure 64.  Plethodon glutinosus, the Slimy Salamander (or Plethodon albagula, 
Western Slimy Salamander) adult at Henshaw Cave (A) and immature (B). 
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Figure 65.  Plethodon serratus, the Southern Red-back Salamander, at Henshaw Cave. 
 
 
 
Figure 66.  Rana palustris, the Pickerel Frog, at a Fort Leonard Wood cave. 
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Figure 67. Pigeon, Columba livia, on a ceiling ledge in Miller Cave. 
 
 
 
 
Figure 68.  Feces of Procyon lotor, the Raccoon, in a Fort Leonard Wood cave. 
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Figure 69.  A - Eptesicus fuscus, the Big Brown Bat, in Miller Cave; B - Myotis 
grisecens, the Gray Bat, in a Fort Leonard Wood cave. 
 
 
 
Figure 70. Myotis septentrionalis, the Northern Long-eared Bat, in Martin Cave. 
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Figure 71.  Fungus-covered feces of the woodrat, Neotoma floridana, in a Fort 
Leondard Wood cave. 
 
 
 
Figure 72.  Mouse droppings near one of the pitfall traps – mice were apparently 
attracted to the cheese bait (notably missing from this trap). 
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Figure 73.  This common terrestrial snail, found in some Fort Leonard Wood cave 
entrances, may be Mesodon elevatus (Stylommatophora: Polygyridae). 
 
 
 
 
 
Figure 74.  Total number of the seventeen sites at which each taxon was recorded.  
Taxa sorted by rank order.  Names of taxa occuring at five or more sites are given in 
Figure 75. 
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Figure 75.  Total number of sites at which each taxon, sorted in rank order, was 
recorded.  Only taxa occurring at five or more sites are shown.  Rank order, but not 
names, of taxa occuring at fewer than five sites are shown in Figure 74. 
 
 
 
Figure 76.  Number of taxa recorded from each site. 
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Figure 77.  Root Mean Square distance Average Linkage Cluster Analysis of similarity 
among sites based on taxon presence / absence. 
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Figure 78.  Percent of all specimen records obtained by each sample type. 
 
 
 
 
Figure 79.  Minimum number of taxa obtained by each sample type. 
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Figure 80.  Minimum numbers of taxa in pitfall traps by number of days the trap 
remained set. 
 
 
Figure 81.  Total numbers of specimens, expressed as a percentage, in pitfall traps by 
number of days the trap remained set. 
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Figure 82.  Light meter readings (percent on log10 scale) along quadrat transects in six 
caves at Fort Leonard Wood. 
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Figure 83.  Forms for timed area search, based on data from Figure 75.  A – form for 
counting most frequently encountered taxa.  Each individual is scored with a tickmark, 
such that 7 individuals would appear as “ ”.  Basic environmental parameter data is 
also recorded on this from.  B – Additional blank forms as need for other, less frequently 
encountered taxa (names are writtin in blank boxes and scored as above.
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Table 1.  Water chemistry parameters for selected sites at Fort Leonard Wood. 
 
Cave Date Location 
Dissolved 
Oxygen 
(mg/L)
Water 
Temperatur
e (ºC)
Conductivity 
(mS) pH
    
Martin Cave 29-Mar-03 drip pools at Ahler 
stake beyond(into 
cave) Cope 16 
9.94 12.6 0.43 9.6
Martin Cave 29-Mar-03 across passage 
from Cope 13 
10.25 13.5 0.25 9.3
Proffitt Cave 24-Mar-03 beyond st. 13 
where stream first 
crosses cave 
10.08 11.9 0.07 8.2
Miller Cave 27-Mar-03 pool at back of 
entrance 
5.53 9.7 0.17 8.8
Kilman Cave 25-Mar-03 downstream of 
waterfall 
10.26 12.2 0.1 8.3
Kilman Cave 25-Mar-03 high point in side 
passage 
8.79 11 0.45 8.9
Henshaw 
Cave 
18-Apr-03 1.5m. 195 
degrees from 
Ahler St. 3 
10.59 11.5 0.25 9.2
Chuck's 
Virgin Cave 
20-Apr-03 near Ahler St. 4, 
.4m. 88 degrees 
10.19 11.9 0.16 8.9
Deadman 
Cave 
19-Apr-03 at Ahler St. 4 5.51 11 0.44 9.3
Deadman 
Cave 
19-Apr-03 at Cope 44 10.31 10.7 0.48 9.1
Defile Spring 19-Apr-03 at sprinhead 7.59 11.6 0.31 7.8
Sandstone 
Spring 
17-Apr-03 at sprinhead 10.14 13.7 0.36 8.4
    
Mean±S.E.   9.10±0.54 11.78±0.33 0.29±0.04 8.82±0.16
 
 
Table 2.  Wind meter readings at selected cave entrances at Fort Leonard Wood. 
 
Cave Date 
Wind Speed at 
Entrance (km/h) 
Martin Cave 29-Mar-03 0 
David's Cave 28-Mar-03 0.3 
Miller Cave 27-Mar-03 6.1 
Kerr Cave 26-Mar-03 0.2 
Davis Cave #1 27-Mar-03 3.1 
Kilman Cave 25-Mar-03 0.4 
Henshaw Cave 18-Apr-03 0.7 
Chuck’s Virgin Cave 20-Apr-03 0 
Deadman Cave 19-Apr-03 1.1 
   
Mean±S.E.  1.32±0.68 
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Table 3. Plant communites associated with cave sites at FLW 
 
  Number of 
 Community type  occurrences 
 
 Dry limestone/dolomite cliff 9 
 Dry-mesic limestone/ dolomite forest 9 
 Dolomite glade 4 
 Mesic limestone/dolomite forest 4 
 Dry chert forest 3 
 Limestone/dolomite savanna 1 
 Dry chert savanna 1 
 
 
 
 
 
Table 4. Plants most commonly found around Fort Leonard Wood caves. 
 
Mouth of Cave  (In soil near the entrance): 
 
 Acalypha gracilens slender three-seeded mercury  
 Chenopodium gigantospermum maple-leaved goosefoot 
 Cystopteris bulbifera fragile fern  
 
In the rock above the cave or at the edge of the cliff: 
 
Shrubs 
 Hydrangea arborescens wild hydrangea 
Herbs 
 Solidago hispida hispid goldenrod 
 Pellaea glabella purple cliffbrake  
 Heuchera richardsonii alumroot 
 Cheilanthes feei baby lip fern  
 Aquilegia canadensis columbine 
 
In the forest community below the cave: 
 
Trees 
 Quercus muhlenbergii  chestnut oak    
 Juglans nigra black walnut  
 Ulmus rubra slippery elm 
Shrubs 
 Asimina triloba paw paw 
 Staphylea trifolia bladdernut 
 Rhamnus caroliniana Carolina buckthorn 
 Cornus florida flowering dogwood  
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Table 4. Continued. 
 
 
Vines 
 Parthenocissus quinquefolia Virginia creeper  
 Toxicodendron radicans poison ivy  
Herbs 
 Desmodium glutinosum beggar's lice  
 Brachyelytrum erectum long-awned wood grass   
 Bromus pubescens Canada brome grass   
 Galium concinnum bedstraw  
 Carex spp. sedges 
 
 
In the forest community above the cave: 
 
Trees 
 Juniperus virginiana eastern red cedar 
 Quercus alba white oak 
Shrubs 
 Rhus aromatica aromatic sumac  
 Symphoricarpos orbiculatus buckbrush 
Herbs 
 Solidago ulmifolia elm-leaved goldenrod 
 Monarda bradburiana bee balm 
 Aster patens aster 
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Appendix 1.  Forms used of  for natural resource monitoring of Ft. Leonard Wood cave 
fauna. 
 
A. quadrat sampling – substrate characterization 
 
 
B. quadrat sampling – invertebrate habitats 
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Appendix 1.  Continued. 
 
 
C. quadrat sampling – Humidity and Temperature 
 
 
D. General cave sampling – trap data 
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Appendix 1.  Continued. 
 
 
E. General cave sampling – meter data 
 
 
F. General cave sampling – photo log 
Appendix 2.  Data for Average Linkage Cluster Analysis (SAS 8.2) of similarity among 
sites based on taxon presence/ absence data to produce tree given as Figure 77. 
 
SITE Leiod Staph Ceuth Pip Mite Arrhop Sphaer C_grac Phorid Tomo Aran Collem 
Dipt Diplur Coleop Culic Caecid Myceto Sciar Cicad Psocop Heleom phoebe 
Copepod Oribatid Lithob Onychi Macroc Pleth Rana TriclUN Crang Cicur Diplo 
Hetero Homop Chiro LongE Gastr OligED OligSP Lirc Stygb Rhagid Ixodid Dolom 
Tingup Polydes Entomo CeuthW Carab Hister Tipul Sphecd Lepid Scoli Tricho 
Pglut GrayB WoodRt Inflct TriclSB Armadi Cyclis Tricho Trombid Argas Meta 
Lycos Pisaur Tetrag Opil Pseudo Chernet Symphy Insect Hypoga Veliid Platyn 
Chryso Scarab Taban Pserra Procy BigBrw Physa Fontig 
 
Lohraf 111111111111111100001100011101000001010100000000000000100100000000100000000000000000000 
Chucks 111111111110000100100110000101001010001000000001001001000001000000000001000000100001000 
Kilman 111111111101110010110110000011000010100000000010100000000000000000000000100100000000000 
Deadma 111111111111100100010110000100000011001000100000000010000000100000000000000010000000000 
Hensha 111111110100101011000111000000110000100001000001000000000000100000000000000000000010000 
KerrCa 111111111001111101000001000010100100000001000000010000000000000000001100000000000000000 
Martin 110101111011011010101001101000000000010010100000000000000110000010000000000000000000000 
DavisO 111111111100110000100000101000001000000100010010000000010000000001000000000000000000000 
David’s 110111101001011000100000111010000000010000000100000000000010000000010000001000000000000 
Proffi 111100111010110111010000000110000100000000010000000000000000000000000000000000000000000 
KingCa 101111001111001001101010100000000100000000000000000000100000000000000000000000000000000 
Miller 111101000100000100000001010001001000000000000100001100010000000000000000000000000000100 
Cratio 000010000010100000011000000000000000101000001000100001000000000000000010000000011000000 
Paleos 110010100101000011000000010000000000000000000000000000000001010100000000000000000000001 
Defile 001000010000000000011000000000010001000000000000010000001000000000000000000001000100010 
SmallC 111000000010001101000000000000000000000000001000000100000000001000000000010000000000000 
Sandst 000000000000000010000000000000110000000010000000000010001000000000000000000000000000000 
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Appendix 3.  List of site visits for faunal inventory. 
 
Site Personnel Date 
 
Kerr Cave SJTaylor VRBlock KLohraff 21-Mar-03 
Proffitt Cave SJTaylor VRBlock KLohraff 21-Mar-03 
Kilman Cave SJTaylor VRBlock KLohraff JProffitt 21-Mar-03 
David’s Cave SJTaylor VRBlock 22-Mar-03 
Miller Cave SJTaylor VRBlock 22-Mar-03 
C-Ration Cave SJTaylor VRBlock 22-Mar-03 
King Cave SJTaylor VRBlock 22-Mar-03 
Martin Cave SJTaylor VRBlock 23-Mar-03 
C-Ration Cave SJTaylor VRBlock 23-Mar-03 
Lohraff Cave SJTaylor VRBlock 24-Mar-03 
Proffitt Cave SJTaylor VRBlock 24-Mar-03 
Davis Cave #1 SJTaylor VRBlock KLohraff 25-Mar-03 
Kilman Cave SJTaylor VRBlock 25-Mar-03 
Kerr Cave SJTaylor VRBlock 26-Mar-03 
Davis Cave #1 SJTaylor VRBlock MESlay 27-Mar-03 
Miller Cave SJTaylor VRBlock MESlay 27-Mar-03 
King Cave SJTaylor VRBlock MESlay 28-Mar-03 
Lohraff Cave SJTaylor VRBlock MESlay 28-Mar-03 
small cave near Lohraff Cave SJTaylor VRBlock MESlay 28-Mar-03 
David’s Cave SJTaylor VRBlock MESlay 28-Mar-03 
Martin Cave SJTaylor VRBlock MESlay 29-Mar-03 
Lohraff Cave SJTaylor MESlay 30-Mar-03 
Martin Spring Cave SJTaylor MESlay 30-Mar-03 
Martin Cave SJTaylor MESlay 30-Mar-03 
Henshaw Cave SJTaylor VRBlock 16-Apr-03 
Deadman Cave SJTaylor VRBlock 16-Apr-03 
Chuck’s Virgin Cave SJTaylor MESlay 17-Apr-03 
Kilman Cave SJTaylor MESlay VRBlock SAhler 17-Apr-03 
Sandstone Spring & Kneebuster Cave SJTaylor MESlay VRBlock SAhler 17-Apr-03 
Paleospring Cave SJTaylor MESlay VRBlock SAhler 17-Apr-03 
Kilman Cave SJTaylor MESlay VRBlock SAhler 17-Apr-03 
Henshaw Cave SJTaylor MESlay VRBlock 18-Apr-03 
Deadman Cave SJTaylor MESlay VRBlock 19-Apr-03 
Defile Spring SJTaylor MESlay VRBlock 19-Apr-03 
Chuck’s Virgin Cave SJTaylor MESlay VRBlock MJWetzel 20-Apr-03 
Sandstone Spring & Kneebuster Cave SJTaylor MESlay VRBlock MJWetzel 20-Apr-03 
Stone Mill Spring SJTaylor MESlay VRBlock MJWetzel 20-Apr-03 
Miller Cave SJTaylor MESlay VRBlock MJWetzel 20-Apr-03 
Kilman Cave SJTaylor WHandel 25-Jun-03 
Henshaw Cave SJTaylor WHandel 26-Jun-03 
Deadman Cave SJTaylor WHandel 26-Jun-03 
Davis Cave #1 SJTaylor WHandel 26-Jun-03 
Chuck’s Virgin Cave SJTaylor WHandel 26-Jun-03 
Kerr Cave SJTaylor WHandel 27-Jun-03 
Proffitt Cave SJTaylor WHandel 27-Jun-03 
King Cave SJTaylor WHandel 27-Jun-03 
Lohraff Cave SJTaylor WHandel 27-Jun-03 
Martin Cave SJTaylor WHandel 27-Jun-03 
Miller Cave SJTaylor WHandel 28-Jun-03 
C-Ration Cave SJTaylor WHandel 28-Jun-03 
David’s Cave SJTaylor WHandel 28-Jun-03 
Paleospring Cave SJTaylor WHandel 28-Jun-03 
Sandstone Spring / Kneebuster Cave SJTaylor WHandel 28-Jun-03 
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Appendix 4.  Environmental parameters collected at selected stations (pitfalls, quadrats, 
cave entrances, etc.).  
 
Cave_Name Date Station
Dry 
Bulb 
ºC 
Wet 
Bulb 
ºC 
Pressure 
mm Hg 
2 cm soil 
temp ºC 
1m 
Air 
temp 
ºC 
Percent 
of 
entrance 
light 
    
Martin Cave 29-Mar-03 Pit 20 13.78 13.72 763.2 16.8 18.3 0.000
Martin Cave 29-Mar-03 Pit 21 13.83 13.72 763.2 16.8 17.7 0.000
Martin Cave 29-Mar-03 Pit 22 13.83 13.67 763.2 16.6 17.1 0.000
Martin Cave 29-Mar-03 Cope 13 13.61 14.00 763.2 16.6 17.1 0.000
Martin Cave 29-Mar-03 Cope15 13.50 13.33 763.2 16.5 17.3 0.000
Martin Cave 29-Mar-03 Cope16 13.06 12.50 763.2 15.8 16.5 0.000
Martin Cave 29-Mar-03 entrance 3.39 1.44 763.2 6.5 6.4 100.000
David's Cave 28-Mar-03 entrance 6.22 6.39  11.8 7.5 100.000
Lohraff Cave 28-Mar-03 Pit 24 13.61 13.39  15.4 15.6 0.000
Lohraff Cave 28-Mar-03 Pit 25 12.94 12.67  15 16.2 0.000
Lohraff Cave 28-Mar-03 entrance 5.72 5.39  11.8 9.7 100.000
C-Ration Cave 23-Mar-03 entrance 19.89 12.11 756.6 12 19 75.000
C-Ration Cave 23-Mar-03 2 20.50 11.94 756.6 18 19 46.875
C-Ration Cave 23-Mar-03 3 19.89 11.67 756.6 15 20 5.000
C-Ration Cave 23-Mar-03 4 19.94 12.00 756.6 10 16 56.875
C-Ration Cave 23-Mar-03 5 20.00 11.67 756.6 15 17 100.000
C-Ration Cave 23-Mar-03 6 20.11 11.67 756.6 15 17 22.232
C-Ration Cave 23-Mar-03 7 20.44 11.78 756.6 17.0 18 8.125
C-Ration Cave 23-Mar-03 8 19.00 11.61 756.6 17 18 11.607
C-Ration Cave 23-Mar-03 9 18.78 11.22 756.6 16 18 87.366
C-Ration Cave 23-Mar-03 10 18.22 11.11 756.6 16 17 29.643
C-Ration Cave 23-Mar-03 11 17.78 10.67 756.6 17 18 0.308
C-Ration Cave 23-Mar-03 12 16.78 10.67 756.6 15 17 0.362
C-Ration Cave 23-Mar-03 13 16.11 10.39 756.6 12 15 1.049
C-Ration Cave 23-Mar-03 14 17.39 10.61 756.6 14 17 8.491
C-Ration Cave 23-Mar-03 15 15.50 9.89 756.6 13 16 5.371
C-Ration Cave 23-Mar-03 16 13.61 9.72 756.6 10 16 0.192
C-Ration Cave 23-Mar-03 17 11.78 8.78 756.6 10 15.5 0.004
Proffitt Cave 24-Mar-03 surface 23.33 14.94 753 14 25 100.000
Proffitt Cave 24-Mar-03 1 22.11 14.39 753 13.8 25.2 63.816
Proffitt Cave 24-Mar-03 2 14.44 12.22 753 11.6 15.1 17.204
Proffitt Cave 24-Mar-03 3 13.39 11.33 753 12.3 18.3 5.197
Proffitt Cave 24-Mar-03 4 12.22 10.83 753 12.9 15.1 0.855
Proffitt Cave 24-Mar-03 5 11.33 10.28 753 13.2 16.4 0.197
Proffitt Cave 24-Mar-03 6 11.11 10.33 753 13.9 16.3 0.033
Proffitt Cave 24-Mar-03 7 11.67 10.67 753 12.8 20.4 0.033
Proffitt Cave 24-Mar-03 8 11.78 11.00 753 12.6 15.3 0.033
Proffitt Cave 24-Mar-03 9 11.89 10.61 753 10.4 11.3 0.033
Proffitt Cave 24-Mar-03 10 12.11 10.94 753 10.4 13.5 0.033
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Appendix 4. Continued. 
 
Cave_Name Date Station
Dry 
Bulb 
ºC 
Wet 
Bulb 
ºC 
Pressure 
mm Hg 
2 cm soil 
temp ºC 
1m 
Air 
temp 
ºC 
Percent 
of 
entrance 
light 
    
Proffitt Cave 24-Mar-03 11 12.17 10.89 753 10.5 11.3 0.033
Proffitt Cave 24-Mar-03 12 11.83 11.00 753 10.4 10.7 0.033
Proffitt Cave 24-Mar-03 13 11.72 11.11 753 10.5 10.3 0.033
Proffitt Cave 24-Mar-03 14 11.67 11.06 753 10.3 11.7 0.000
Proffitt Cave 24-Mar-03 15 11.56 11.00 753 10.5 12.6 0.000
Proffitt Cave 24-Mar-03 16 11.28 10.61 753 10.4 11.9 0.000
Proffitt Cave 24-Mar-03 17 11.78 11.11 753 11.6 10.7 0.000
Proffitt Cave 24-Mar-03 18 12.00 11.28 753 10.4 10.6 0.000
Proffitt Cave 24-Mar-03 19 11.78 11.44 753 11.5 11.6 0.000
Proffitt Cave 24-Mar-03 20 11.78 11.44 753 10.5 11.5 0.000
Miller Cave 27-Mar-03 entrance 21.78 12.17 744.9 24.2 24.7 100.000
Miller Cave 27-Mar-03 Pit 16 11.78 9.72 744.9 10.7 11.8 0.010
Miller Cave 27-Mar-03 Pit 15 12.72 9.44 744.9 10.5 13.9 0.010
Miller Cave 27-Mar-03 Pit 17 11.22 9.72 744.9 10.6 13 0.000
Kerr Cave 26-Mar-03 surface 14.33 8.11 755.9 10.1 14 100.000
Kerr Cave 26-Mar-03 entrance 10.56 8.44 755.9 9.9 13.6 20.917
Kerr Cave 26-Mar-03 2 10.28 8.22 755.9 10.7 15.6 2.579
Kerr Cave 26-Mar-03 3 10.22 8.44 755.9 11.1 14.2 0.029
Kerr Cave 26-Mar-03 4 10.22 9.00 755.9 11.4 14 0.029
Kerr Cave 26-Mar-03 5 10.72 8.89 755.9 11.9 13.3 0.029
Kerr Cave 26-Mar-03 6 10.67 9.00 755.9 12.1 13.1 0.029
Kerr Cave 26-Mar-03 7 10.67 8.94 755.9 12.4 13.6 0.029
Kerr Cave 26-Mar-03 8 10.72 8.94 755.9 12.3 13.4 0.029
Kerr Cave 26-Mar-03 9 11.17 9.28 755.9 12.9 14.6 0.029
Kerr Cave 26-Mar-03 10 11.33 10.06 755.9 12.8 14.2 0.029
Kerr Cave 26-Mar-03 11 11.17 10.17 755.9 13.6 13.8 0.029
Kerr Cave 26-Mar-03 12 12.11 10.33 755.9 13.7 14.7 0.029
Kerr Cave 26-Mar-03 13 11.56 10.72 755.9 14 14.6 0.029
Kerr Cave 26-Mar-03 14 11.50 10.67 755.9 14.7 14.8 0.029
Kerr Cave 26-Mar-03 15 11.61 10.83 755.9 14.2 14.7 0.029
Kerr Cave 26-Mar-03 16 12.50 11.67 755.9 14.5 15.7 0.029
Kerr Cave 26-Mar-03 17 11.67 11.11 755.9 14.5 15.2 0.029
Kerr Cave 26-Mar-03 18 12.72 12.22 755.9 15.1 15.3 0.029
Kerr Cave 26-Mar-03 19 13.28 12.72 755.9 15.3 15.3 0.029
Kerr Cave 26-Mar-03 20 12.61 12.33 755.9 15.2 15.8 0.000
Davis Cave #1 27-Mar-03 entrance 17.78 11.22  15 22 100.000
Davis Cave #1 27-Mar-03 Twilight 12.17 9.72  13.6 14.8 0.000
Davis Cave #1 27-Mar-03 Dark zone 11.61 10.17  13.2 14.1 0.000
Davis Cave #1 27-Mar-03 Pit 26 12.11 11.11  13.3 14.7 0.000
Davis Cave #1 27-Mar-03 11.72 10.33  13.6 15.2 0.000
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Appendix 4.  Continued. 
 
Cave_Name Date Station
Dry 
Bulb 
ºC 
Wet 
Bulb 
ºC 
Pressure 
mm Hg 
2 cm soil 
temp ºC 
1m 
Air 
temp 
ºC 
Percent 
of 
entrance 
light 
     
Davis Cave #1 27-Mar-03 Pit 27 13.61 13.17  15 16.4 0.000
Davis Cave #1 27-Mar-03 Pit 28 14.17 13.78  15.2 17.4 0.000
Lohraff Cave 30-Mar-03 1 5.78 4.61 762.5 8.8 12.7 52.352
Lohraff Cave 30-Mar-03 2 13.56 8.61 762.5 7.5 12.3 100.000
Lohraff Cave 30-Mar-03 3 10.56 8.61 762.5 8.9 11 0.450
Lohraff Cave 30-Mar-03 4 9.50 8.22 762.5 8.5 9.9 0.072
Lohraff Cave 30-Mar-03 5 9.61 8.44 762.5 8.7 9.9 0.017
Lohraff Cave 30-Mar-03 6 9.17 8.28 762.5 9 9.9 0.002
Lohraff Cave 30-Mar-03 7 9.17 8.33 762.5 9.1 9.3 0.000
Lohraff Cave 30-Mar-03 8 9.72 8.33 762.5 9.3 9.6 0.000
Lohraff Cave 30-Mar-03 9 10.56 9.44 762.5 10.4 11.4 0.000
Lohraff Cave 30-Mar-03 10 11.56 10.50 762.5 11 12.3 0.000
Lohraff Cave 30-Mar-03 11 12.00 11.17 762.5 11.8 12.5 0.001
Lohraff Cave 30-Mar-03 12 12.72 11.94 762.5 12.3 13.2 0.000
Lohraff Cave 30-Mar-03 13 12.72 12.22 762.5 12.5 13.6 0.000
Lohraff Cave 30-Mar-03 14 12.83 12.72 762.5 12.7 13.3 0.000
Lohraff Cave 30-Mar-03 15 13.28 12.83 762.5 12.7 13.8 0.000
Lohraff Cave 30-Mar-03 16 13.06 13.06 762.5 12.9 13.5 0.000
Lohraff Cave 30-Mar-03 17 13.28 13.06 762.5 12.9 14 0.000
Lohraff Cave 30-Mar-03 18 13.28 13.06 762.5 13.1 15.2 0.000
Lohraff Cave 30-Mar-03 19 13.39 13.28 762.5 13.2 14.6 0.000
Lohraff Cave 30-Mar-03 20 13.83 13.50 762.5 13.3 14.3 0.000
King Cave 28-Mar-03 entrance 7.67 6.78 748.5 11.8 9.2 100.000
King Cave 28-Mar-03 8.39 7.11 748.5 11.7 11.8 0.087
King Cave 28-Mar-03 11.39 9.44 748.5 13.6 14.5 0.000
King Cave 28-Mar-03 Pit 18 12.67 12.61 748.5 14.6 15.6  
King Cave 28-Mar-03 Pit 19 12.50 10.78 748.5 14.7 16.2  
Kilman Cave 25-Mar-03 entrance 10.28 9.56 752.8 12.2 10.8  
Kilman Cave 25-Mar-03 1 10.28 9.56 752.8 12.2 10.8 100.000
Kilman Cave 25-Mar-03 2 9.61 8.33 752.8 11.1 11.8 40.426
Kilman Cave 25-Mar-03 3 9.56 8.83 752.8 9.8 10.6 14.539
Kilman Cave 25-Mar-03 4 9.72 8.89 752.8 9.4 10.4 3.333
Kilman Cave 25-Mar-03 5 9.61 8.83 752.8 9.6 10.7 0.957
Kilman Cave 25-Mar-03 6 9.61 9.00 752.8 9.6 10.8 0.461
Kilman Cave 25-Mar-03 7 9.89 8.94 752.8 9.3 11.5 0.177
Kilman Cave 25-Mar-03 8 9.89 9.44 752.8 9.5 10.6 0.035
Kilman Cave 25-Mar-03 9 9.89 9.39 752.8 9.4 10.8 0.035
Kilman Cave 25-Mar-03 10 9.94 9.28 752.8 9.6 11.3 0.035
Kilman Cave 25-Mar-03 11 9.94 9.17 752.8 9.7 11 0.035
Kilman Cave 25-Mar-03 12 9.89 9.50 752.8 9.6 10.7 0.035
Kilman Cave 25-Mar-03 13 10.06 9.56 752.8 9.8 10.5 0.035
Kilman Cave 25-Mar-03 14 10.06 9.94 752.8 9.6 10.5 0.035
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Appendix 4. Continued. 
 
Cave_Name Date Station
Dry 
Bulb 
ºC 
Wet 
Bulb 
ºC 
Pressure 
mm Hg 
2 cm soil 
temp ºC 
1m 
Air 
temp 
ºC 
Percent 
of 
entrance 
light 
    
Kilman Cave 25-Mar-03 15 10.72 10.06 752.8 9.7 10.8 0.035
Kilman Cave 25-Mar-03 16 10.56 10.06 752.8 10 10.5 0.035
Kilman Cave 25-Mar-03 17 10.56 10.11 752.8 11 11 0.035
Kilman Cave 25-Mar-03 18 10.61 10.11 752.8 11 10.5 0.035
Kilman Cave 25-Mar-03 19 10.67 10.17 752.8 11 11 0.035
Kilman Cave 25-Mar-03 20 10.78 10.06 752.8 11 11 0.035
Henshaw 
Cave 18-Apr-03 Surface
-
17.78
-
17.78 758   100.000
Henshaw 
Cave 18-Apr-03 Ahler St. 0 14.17 12.50 758 12.1 17.1 17.820
Henshaw 
Cave 18-Apr-03 Ahler St. 4 11.78 11.56 758 11 14.6 0.512
Henshaw 
Cave 18-Apr-03 Ahler St. 2
-
17.78
-
17.78 758   0.156
Henshaw 
Cave 18-Apr-03 
1m dwnstrm 
waterfall
-
17.78
-
17.78 758   0.005
Henshaw 
Cave 18-Apr-03 at waterfall
-
17.78
-
17.78 758   0.005
Henshaw 
Cave 18-Apr-03 
.2m. 
beyond 
Ahler 5 11.78 11.56 758 10.3 13.2 0.005
Henshaw 
Cave 18-Apr-03 Pit 41 12.94 12.61 758 10.4 14.5 0.028
Henshaw 
Cave 18-Apr-03 Pit 40 11.28 11.06 758 10.9 11 0.005
Chuck’s Virgin 
Cave 20-Apr-03 Ahler 1
-
17.78
-
17.78 755.3   0.000
Chuck’s Virgin 
Cave 20-Apr-03 Ahler 2
-
17.78
-
17.78 755.3   0.087
Chuck’s Virgin 
Cave 20-Apr-03 Pit 510 12.22 11.94 755.3 10.9 13.9 0.087
Chuck’s Virgin 
Cave 20-Apr-03 Pit 509 12.78 12.72 755.3 11.8 12.4 0.087
Deadman 
Cave 19-Apr-03 1 16.22 13.67 755.2 13.4 21.1 100.000
Deadman 
Cave 19-Apr-03 2 12.67 11.67 755.2 11.7 15.4 22.511
Deadman 
Cave 19-Apr-03 3 12.89 11.78 755.2 11.4 14.1 4.670
Deadman 
Cave 19-Apr-03 4 12.17 11.61 755.2 10.9 17.2 1.938
Deadman 
Cave 19-Apr-03 5 11.72 11.61 755.2 10.8 11.3 0.815
Deadman 
Cave 19-Apr-03 6 12.28 11.61 755.2 10.9 11.3 0.264
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Cave_Name Date Station
Dry 
Bulb 
ºC 
Wet 
Bulb 
ºC 
Pressure 
mm Hg 
2 cm soil 
temp ºC 
1m 
Air 
temp 
ºC 
Percent 
of 
entrance 
light 
    
Deadman 
Cave 19-Apr-03 7 11.94 11.28 755.2 10.7 14.6 0.154
Deadman 
Cave 19-Apr-03 8 11.61 11.28 755.2 10.7 11.3 0.110
Deadman 
Cave 19-Apr-03 9 11.28 11.06 755.2 10.7 12.6 0.022
Deadman 
Cave 19-Apr-03 10 11.50 11.06 755.2 10.6 12.1 0.022
Deadman 
Cave 19-Apr-03 11 11.61 11.17 755.2 10.6 11.6 0.022
Deadman 
Cave 19-Apr-03 12 11.22 11.06 755.2 10.7 12.3 0.022
Deadman 
Cave 19-Apr-03 13 11.50 11.17 755.2 10.8 11.7 0.022
Deadman 
Cave 19-Apr-03 14 11.39 11.11 755.2 10.8 12.3 0.022
Deadman 
Cave 19-Apr-03 15 11.11 11.00 755.2 11.1 12.5 0.022
Deadman 
Cave 19-Apr-03 16 11.00 10.94 755.2 10.7 12.2 0.022
Deadman 
Cave 19-Apr-03 17 11.50 11.11 755.2 10.9 11.6 0.022
Deadman 
Cave 19-Apr-03 18 11.11 11.06 755.2 10.7 11.6 0.000
Deadman 
Cave 19-Apr-03 19 11.17 11.06 755.2 10.8 11.4 0.000
Deadman 
Cave 19-Apr-03 20 11.11 11.00 755.2 11 11.4 0.000
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Appendix 5.  Fauna recorded during quadrat surveys of six caves at Fort Leonard 
Wood.  ELC=embedded, loose, compacted (used to describe condition of rocks [E or L] 
and soil/clay [L or C]; WND=wet, normal, dry (subjective description of habitat relative to 
“cave normal” moisture level) 
 
Cave Station Posi
tion 
Count Taxon ID Substrate ELC WND 
C-Ration 1 F 0     
C-Ration 1 L 1 surface spider in orb 
web (failed photo) 
bedrock  D 
C-Ration 1 L 1 black chrysomeloid 
beetle 
bedrock  D 
C-Ration 1 R 0     
C-Ration 1 C 1 empty spiderweb bedrock  D 
C-Ration 2 F 0     
C-Ration 2 L 1 spider egg sac, empty bedrock  D 
C-Ration 2 R 0     
C-Ration 2 C 0     
C-Ration 3 F 0     
C-Ration 3 L 0     
C-Ration 3 R 0     
C-Ration 3 C 0     
C-Ration 4 F 2 cicadellidae soil L N 
C-Ration 4 L 2 empty spiderwebs bedrock  D 
C-Ration 4 R 0     
C-Ration 4 C 0     
C-Ration 5 F 0     
C-Ration 5 L  no wall entrance    
C-Ration 5 R 0     
C-Ration 5 C 1 spiderweb, empty    
C-Ration 6 F 0     
C-Ration 6 L  no wall entrance    
C-Ration 6 R 1 adult male chironomid bedrock  D 
C-Ration 6 C 2 empty spiderwebs    
C-Ration 7 F 0     
C-Ration 7 L 1 empty spiderweb bedrock  D 
C-Ration 7 R 0     
C-Ration 7 C 2 adult diptera bedrock  D 
C-Ration 8 F 2 empty web leaflitter  D 
C-Ration 8 L 1 1 long-jawed spider in 
web 
bedrock  D 
C-Ration 8 R 0     
C-Ration 8 C 1 web empty bedrock  D 
C-Ration 9 F 0     
C-Ration 9 L 1 empty spiderweb bedrock  D 
C-Ration 9 R 1 long-jawed spider in 
web 
bedrock  D 
C-Ration 9 C 0     
C-Ration 10 F 0     
C-Ration 10 L 0     
C-Ration 10 R 0     
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C-Ration 10 C 0     
C-Ration 11 F 0     
C-Ration 11 L 1 small spider in web bedrock  D 
C-Ration 11 R 0     
C-Ration 11 C 0     
C-Ration 12 F 0     
C-Ration 12 L 1 spiderweb empty bedrock  D 
C-Ration 12 R 0     
C-Ration 12 C 0     
C-Ration 13 F 0     
C-Ration 13 L 0     
C-Ration 13 R 1 empty spiderweb bedrock  D 
C-Ration 13 C 1 empty spiderweb    
C-Ration 14 F 0     
C-Ration 14 L 1 empty spiderweb bedrock  D 
C-Ration 14 R 0     
C-Ration 14 C 0     
C-Ration 15 F 1 empty snail shell (took 
2 photos) 
in leaflitter  D 
C-Ration 15 L 1 remains of old wasp 
nest 
bedrock  D 
C-Ration 15 C 1 empty spiderweb bedrock  D 
C-Ration 16 F 0     
C-Ration 16 L 0     
C-Ration 16 R 0     
C-Ration 16 C 0     
C-Ration 17 F 8 Psoceptera under rock L N 
C-Ration 17 L 0     
C-Ration 17 R 0     
C-Ration 17 C 0     
Proffitt 1 F 1 undetermined diptera    
Proffitt 1 F 1 cicadellid    
Proffitt 1 L 1 spider in web on 
bedrock 
   
Proffitt 1 L  spider in web on bedrock, same as long jawed spider (collected) 
Proffitt 1 R 1 empty spiderweb    
Proffitt 1 C 0     
Proffitt 2 F 1 ceuthophilus medinymph? gracilipes   
Proffitt 2 L 1 adult brachycerous 
Diptera 
   
Proffitt 2 R 0     
Proffitt 2 C 0     
Proffitt 3 F 0     
Proffitt 3 L 1 empty spiderweb    
Proffitt 3 R 0     
Proffitt 3 C 0     
Proffitt 4 F 0     
Proffitt 4 L 0     
Proffitt 4 R 0     
Proffitt 4 C 0     
Proffitt 5 F 0     
Proffitt 5 L 0     
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Proffitt 5 R 1 adult Diptera myceto.Chironm. Female (collected)  
Proffitt 5 R  (dead) and 
photographed 
   
Proffitt 5 C 0     
Proffitt 6 F 0     
Proffitt 6 L 0     
Proffitt 6 R 0     
Proffitt 6 C 0     
Proffitt 7 F 0     
Proffitt 7 L 0     
Proffitt 7 R  mammal/coon? scratches on wall   
Proffitt 7 C 0     
Proffitt 8 F 0     
Proffitt 8 F  outside of quad, staphylhids, 4 on feces   
Proffitt 8 F  with bird feather, eucinetoid (2) collected    
Proffitt 8 L 0     
Proffitt 8 R 1 rygidsd? mite attempted to collect   
Proffitt 8 C 1 pipistrelle    
Proffitt 9 F 0 1- unidentified muscoid near quad   
Proffitt 9 L 0     
Proffitt 9 R 0     
Proffitt 9 C 1 pipistrelle    
Proffitt 10 F 0     
Proffitt 10 L 0     
Proffitt 10 R 0     
Proffitt 10 C 0     
Proffitt 11 F 0     
Proffitt 11 L 0     
Proffitt 11 R 0     
Proffitt 11 C 1 unidentified adult 
Diptera 
   
Proffitt 12 F 1 Ceuthophilus nymph med. gracilipes   
Proffitt 12 L 1 adult Culicidae 
collected 
   
Proffitt 12 R 1 empty spiderweb    
Proffitt 12 C 1 pipistrelle    
Proffitt 13 F 0 1 C. williamsoni? Collected near quad   
Proffitt 13 L  large nymp female    
Proffitt 13 L 0     
Proffitt 13 R 0     
Proffitt 13 C 0     
Proffitt 14 F 0     
Proffitt 14 L 0     
Proffitt 14 R 0     
Proffitt 14 R  Ceuthophilus gracilipes adult male   
Proffitt 14 C 0     
Proffitt 15 F 0     
Proffitt 15 L 1 dead fungus covered Ceuthophilus in quad, 
photographed 
 
Proffitt 15 R 1 Ceuthophilus gracilipes med. nymph   
Proffitt 15 R 1 outside large male nymph Ceuthophilus   
Proffitt 15 C 0     
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Proffitt 16 F 0     
Proffitt 16 L 0     
Proffitt 16 R 0     
Proffitt 16 C 0 5 ceuthophilus large nymph/ adult outside 
quad 
  
Proffitt 17 F 0     
Proffitt 17 L 0     
Proffitt 17 R 0     
Proffitt 17 C 0 2 adult Ceuthophilus gracilipes outside   
Proffitt 18 F 1 1 adult( same as pitfall 6) Diptera   
Proffitt 18 L 1 Ceuthophilus gracilipes nymph medium   
Proffitt 18 R 1 Ceuthophilus sp. med. nymph   
Proffitt 18 C 0 outside quad ceuthophilus ser.? adult   
Proffitt 19 F 0     
Proffitt 19 L 1 Ceuthophilus gracilipes large feamle nymph   
Proffitt 19 R 0     
Proffitt 19 C 0     
Proffitt 20 F 0     
Proffitt 20 L 0     
Proffitt 20 R 0     
Proffitt 20 C 0     
Kerr 1 F 0    D 
Kerr 1 L 2 adult diptera bedrock   
Kerr 1 R 0     
Kerr 1 C 0     
Kerr 2 F 0     
Kerr 2 L 0     
Kerr 2 R 0     
Kerr 2 C 0     
Kerr 3 F 0     
Kerr 3 L 0 Don Healy "86" (graffiti)    
Kerr 3 R 1 surface springtail soil L N 
Kerr 3 C 0     
Kerr 4 F 0     
Kerr 4 L 1 adult culicidae bedrock  N 
Kerr 4 R 0     
Kerr 4 C 1 adult cuicidae formations  N 
Kerr 5 F 0     
Kerr 5 L  outside quad small 
(pissaurid) spider  
bedrock  N 
Kerr 5 L 1 adult female culicid bedrock  N 
Kerr 5 R 1 adult mycetophilid bedrock  N 
Kerr 5 C 1 pipistrelle formations  N 
Kerr 6 F 0     
Kerr 6 L 1 adult culicidae bedrock  N 
Kerr 6 R 1 adult culicid female flowstone  N 
Kerr 6 R 1 ceutho. gracilipes large 
nymph female 
flowstone  N 
Kerr 6 R 1 ceutho. gracilipes large 
nymph female(?) 
flowstone  N 
Kerr 6 C 0 outside quad 1 
pipistrelle 
bedrock  N 
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Kerr 7 F 0     
Kerr 7 L 1 empty spiderweb bedrock  N 
Kerr 7 R 0     
Kerr 7 C 1 adult culicid bedrok  N 
Kerr 8 F 0     
Kerr 8 L 0     
Kerr 8 R 0 outside quad 1 
pipistrelle 
bedrock ceiling  N 
Kerr 8 C 0 outside quad 1 ceuth. 
gracilipes Lg. nymph 
bedrock  N 
Kerr 9 F 0     
Kerr 9 L 1 Ceutho. gracilipes 
nymph med. 
bedrock  N 
Kerr 9 R 1 adult culicid bedrock  N 
Kerr 9 C 0 outside quad 3 
pipistrelles 
bedrock  N 
Kerr 10 F 0     
Kerr 10 L 0     
Kerr 10 R 0     
Kerr 10 C 0 outside 6centho. 
gracilipes large nymphs 
formations  N 
Kerr 11 F 0     
Kerr 11 L 0     
Kerr 11 R 0     
Kerr 11 C 0 outside 1 pipistrelle bedrock  N 
Kerr 12 F 0     
Kerr 12 L 0     
Kerr 12 R 0     
Kerr 12 C 0     
Kerr 13 F 0     
Kerr 13 L 0     
Kerr 13 R 0     
Kerr 13 C 0     
Kerr 14 F 0     
Kerr 14 L 0 outside quad 2 ceutho. 
gracilipes med. nymphs 
bedrock  N 
Kerr 14 R 0     
Kerr 14 C 1 adult diptera formations  N 
Kerr 15 F 0     
Kerr 15 L 0     
Kerr 15 R 0     
Kerr 15 C 0     
Kerr 16 F 1 adult 
diptera(spheocerid?)  
clay C N 
Kerr 16 L 0     
Kerr 16 R 1 small spider in web 
(collected) 
bedrock  N 
Kerr 16 C 0     
Kerr 17 F 0     
Kerr 17 L 0     
Kerr 17 R 0     
Kerr 17 C 0     
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Kerr 18 F 0     
Kerr 18 L 0     
Kerr 18 R 0     
Kerr 18 C 0     
Kerr 19 F 0     
Kerr 19 L 1 Ceutho. williamsani? 
Female large nymph 
clay C N 
Kerr 19 L  Collected and photographed   
Kerr 19 R 0     
Kerr 19 C 1 ceutho. gracilipes, med. 
nymph 
formation  N 
Kerr 20 F 0     
Kerr 20 L 0     
Kerr 20 R 0     
Kerr 20 C 0     
Lohraff 1 F      
Lohraff 1 L      
Lohraff 1 R      
Lohraff 1 C      
Lohraff 2 F 1 spider (surf.) in web  leaf  D 
Lohraff 2 L      
Lohraff 2 R 1 spider web, empty  bed  D 
Lohraff 2 C      
Lohraff 3 F      
Lohraff 3 L      
Lohraff 3 R 1 small spider surface on 
web 
on way  D 
Lohraff 3 C      
Lohraff 3 C  transect turns at this point towards crawlway   
Lohraff 4 F      
Lohraff 4 L 1 Tomocerans springtail on bed  D 
Lohraff 4 R      
Lohraff 4 C 1 Diptera, flying  below bed  D 
Lohraff 5 F      
Lohraff 5 L      
Lohraff 5 R 1 male Ceutho. gracilipes 
large nymph 
on bed  N 
Lohraff 5 C      
Lohraff 6 F      
Lohraff 6 L 1 culicid adult on bed  D 
Lohraff 6 R      
Lohraff 6 C      
Lohraff 7 F 1 Pscopteran (prob. 
sameas in other caves) 
loose soil  D 
Lohraff 7 L      
Lohraff 7 R 1 female Ceutho. 
gracilipes, large nymph 
on bed  N 
Lohraff 7 R 1 culicid adult on bed  D 
Lohraff 7 C 1 Ceuth. (? larg. nymph)  on bed  D 
Lohraff 8 F      
Lohraff 8 L      
Lohraff 8 R      
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Lohraff 8 C      
Lohraff 8 C  just before crawlway, 9 is in crawl   
Lohraff 9 F 1 Spharoceridae fly adult  top of rock L D 
Lohraff 9 L      
Lohraff 9 R 1 mycetophilid adult on bed  D 
Lohraff 9 C       
Lohraff 10 F      
Lohraff 10 L 1 tomocerans springtail on bed  D 
Lohraff 10 R 1 Heleomyzid adult 
(collected) 
on bed  D 
Lohraff 10 C      
Lohraff 11 C  11 is at end of 
crawlway 
   
Lohraff 11 F      
Lohraff 11 L 4 Ceutho. gracilipes large 
nymph 3 male, 1 
female 
on bed  D 
Lohraff 11 R 1 Ceutho. gracilipes 
medium nymph female 
on bed  D 
Lohraff 11 C      
Lohraff 12 C  out of crawlway    
Lohraff 12 F      
Lohraff 12 L      
Lohraff 12 R 1 Ceutho. gracilipes male 
large nymph 
on bed  D 
Lohraff 12 C      
Lohraff 12 C  3 gracilipes large nymphs outside and on ceiling bed  
Lohraff 13 F      
Lohraff 13 L      
Lohraff 13 R 3 Ceutho. gracilipes male 
large nymph 
in cracks on bed  N 
Lohraff 13 C      
Lohraff 14 F      
Lohraff 14 L      
Lohraff 14 R      
Lohraff 14 C  Ceutho. gracilipes large 
nymph  
on bed  D 
Lohraff 15 C  turn to left at this 
station 
   
Lohraff 15 F 1 tomocerans springtails loose clay C N 
Lohraff 15 L      
Lohraff 15 R      
Lohraff 15 C      
Lohraff 16 F      
Lohraff 16 L 2 Ceutho. gracilipes 1 
feamle, 1 male large 
nymphs 
on bed  D 
Lohraff 16 R 1 macrocera nobilis larva on bed  D 
Lohraff 16 R  Homoptera crawled into quadrat and was collected  
Lohraff 16 C      
Lohraff 17 F      
Lohraff 17 L      
Lohraff 17 R      
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Lohraff 17 C      
Lohraff 18 F 1 springtail (white) in clay C N 
Lohraff 18 L      
Lohraff 18 R      
Lohraff 18 C 2 Ceutho. gracilipes 
medium female 
nymphs 
on bed  D 
Lohraff 18 C 1 Ceutho. N small on bed  D 
Lohraff 19 F      
Lohraff 19 L      
Lohraff 19 R      
Lohraff 19 C      
Lohraff 20 F      
Lohraff 20 L      
Lohraff 20 R      
Lohraff 20 C 1 Macrocera nobilis on 
web 
on bed  N 
Kilman 1 F 0     
Kilman 1 L 0     
Kilman 1 R 1 tiny surface spider in 
web 
bedrock  D 
Kilman 1 R 3 empty spiderwebs bedrock  D 
Kilman 1 C 0     
Kilman 2 F 1 empty spider web under large wood  D 
Kilman 2 F 1 cicadellid under large wood  D 
Kilman 2 F 1 Ceutho. nymph small under large wood  D 
Kilman 2 L 0     
Kilman 2 R 1 empty spiderweb bedrock  N 
Kilman 2 C 0 between st. 1and 2 C. 
phoebe nest  
under constr. bedrock N 
Kilman 3 F 1 surface springtail 
(collected) 
leaflitter  N 
Kilman 3 L 0     
Kilman 3 R 0     
Kilman 3 C 0     
Kilman 4 F 0     
Kilman 4 L 0     
Kilman 4 R 0     
Kilman 4 C 0     
Kilman 5 F 0     
Kilman 5 L 0     
Kilman 5 R 1 Holometabolous insect 
larva 
bedrock  N 
Kilman 5 C 0     
Kilman 6 F 0     
Kilman 6 L 1 macrocera web on popcorn  N 
Kilman 6 R 0     
Kilman 6 C 0     
Kilman 7 F 0     
Kilman 7 L 1 empty web on formations  N 
Kilman 7 R 0     
Kilman 7 C 0     
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Kilman 8 F 0     
Kilman 8 L 0     
Kilman 8 R 1 minute surface spider bedrock  N 
Kilman 8 C 0 between St. 7 and 8 
phoebe nest 
bedrock  N 
Kilman 9 F 0     
Kilman 9 L 0     
Kilman 9 R 0     
Kilman 9 C 0 2 Ceutho. nymphs 
medium outside quad 
bedrock  N 
Kilman 10 F 0     
Kilman 10 L 0     
Kilman 10 R 0     
Kilman 10 C 0 1 Ceuth. nymph female 
outside quad 
bedrock  D 
Kilman 11 F 0     
Kilman 11 L 0 passage    
Kilman 11 R 0     
Kilman 11 C 0     
Kilman 12 F 0     
Kilman 12 L 0 passage    
Kilman 12 R 0     
Kilman 12 C 0     
Kilman 13 F 0     
Kilman 13 L 0 passage    
Kilman 13 R 0     
Kilman 13 C 0     
Kilman 14 F 0     
Kilman 14 L 0     
Kilman 14 R 1 Ceutho. med. nymph 
gracilipes 
flowstone  N 
Kilman 14 R 1 Ceuth. large nymph 
female gracilipes 
outside quad 
bedrock  N 
Kilman 14 C 0     
Kilman 15 F 0     
Kilman 15 L 0     
Kilman 15 R 0     
Kilman 15 C 0     
Kilman 16 F 0     
Kilman 16 L 0     
Kilman 16 R 0     
Kilman 16 C 0     
Kilman 17 F 0     
Kilman 17 L 0     
Kilman 17 R 0     
Kilman 17 C 0     
Kilman 18 F 0     
Kilman 18 L 0     
Kilman 18 R 0     
Kilman 18 C 0     
Kilman 19 F 0     
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Kilman 19 L 0     
Kilman 19 R 0     
Kilman 19 C 0     
Kilman 20 F 0     
Kilman 20 L 0     
Kilman 20 R 0     
Kilman 20 C 0     
Deadman 1 F 0 old phoebe nest above quad 1   
Deadman 1 L 0     
Deadman 1 R 1 Tipulid (collected) on bedrock  N 
Deadman 1 C 1 surface spider in funnel 
web 
in moss  N 
Deadman 2 F 1 Diptera on soil L D 
Deadman 2 F 1 tiny opilionid (collected) under leaf litter  D 
Deadman 2 F 1 Cicadellid under leaf litter  D 
Deadman 2 L 0     
Deadman 2 R 1 Diptera (collected) on bedrock  N 
Deadman 2 C 0     
Deadman 3 F 1 shale snail empty shell on soil L D 
Deadman 3 L 1 surface spider in web on bedrock  D 
Deadman 3 R 1 culicid on bedrock  D 
Deadman 3 R 1 unidentified diptera 
(collected) 
on bedrock  D 
Deadman 3 C 0     
Deadman 4 F 1 snail shell empty on soil L N 
Deadman 4 F 1 small opilionid 
(collected) 
on soil L N 
Deadman 4 L 1 culicid on bedrock  D 
Deadman 4 R 0     
Deadman 4 C 0     
Deadman 5 L 200 fungus gnats on 
spiderweb (collected) 
on bedrock  D 
Deadman 5 L 1 spider in web 
(collected) 
on bedrock  D 
Deadman 5 F 0     
Deadman 5 R 0     
Deadman 5 C 0     
Deadman 6 F 1 sphaerocerid fly on rock L N 
Deadman 6 L 1 culicid on bedrock  W 
Deadman 6 L 100 outside quad 
mycelophitic on web 
on bedrock  N 
Deadman 6 R 0     
Deadman 6 C 0     
Deadman 7 F 5 Tomocerus  under rock L N 
Deadman 7 F 2 Tomocerus under rock L N 
Deadman 7 L 1 mycelophilid adult on bedrock  N 
Deadman 7 R 0     
Deadman 7 C 1 surface spider on web bedrock  W 
Deadman 8 F 3 Tomocerus under rock L N 
Deadman 8 F 1 nymphal Homp. with 
waxy secretions 
under rock L N 
Deadman 8 L 1 outside quad spider in on bedrock  N 
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funnel web 
(photographed) 
Deadman 8 R 2 outside quad Ceutho. 
gracilpes 1 female, 1 
male (collected) 
on bedrock  N 
Deadman 8 C 1 surface spider in web 
(collected) 
on bedrock  W 
Deadman 9 F 0     
Deadman 9 L 0     
Deadman 9 R 0     
Deadman 9 C 0     
Deadman 10 F 1 sphaerocerid fly on rock L N 
Deadman 10 F 1 Tomocerus under rock L N 
Deadman 10 L 0     
Deadman 10 R 0     
Deadman 10 C 0     
Deadman 11 F 1 Cicurina spider 
(collected) 
under rock L N 
Deadman 11 F 1 Tomocerus under rock L N 
Deadman 11 F 1 empty snail shell on soil L N 
Deadman 11 L 1 very small spider on 
web 
on bedrock  N 
Deadman 11 R 0     
Deadman 11 C 0     
Deadman 12 F 2 Tomocerus under rock L N 
Deadman 12 L 0     
Deadman 12 R 0     
Deadman 12 C 1 eastern pipistrelle on bedrock  N 
Deadman 13 F 0     
Deadman 13 L 0     
Deadman 13 R 0     
Deadman 13 C 1 adult diptera on bedrock  W 
Deadman 14 F 1 Tomocerus on soil C N 
Deadman 14 F 1 empty snail shell 
(collected) 
on soil C N 
Deadman 14 L 0     
Deadman 14 R 0     
Deadman 14 C 0     
Deadman 15 F 0     
Deadman 15 L 1 Ceuth. gracilipes 
female large nymph  
on bedrock  N 
Deadman 15 R 0     
Deadman 15 C 0     
Deadman 16 F 0     
Deadman 16 L 0     
Deadman 16 R 0     
Deadman 16 C 0     
Deadman 17 F 1 sphaerocerid fly on formation  N 
Deadman 17 L 0     
Deadman 17 R 0     
Deadman 17 C 0     
Deadman 18 F 0     
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Deadman 18 L 0     
Deadman 18 R 0     
Deadman 18 C 1 pip on bedrock  N 
Deadman 19 F 0     
Deadman 19 L 0     
Deadman 19 R 0     
Deadman 19 C 0     
Deadman 20 F 0     
Deadman 20 L 0     
Deadman 20 R 0     
Deadman 20 C 0     
 
